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PREFACE

The Chesapeake Bay Local Assistance
Department has prepared this Local Assis-
tance Manual for use by local governments
in the development of local programs under
the Chesapeake Bay Preservation Act.

The first installment of this Manual

(Chapters I, II, and HI) focuses upon methods
and techniques for inventory/ mapping, and
designating Chesapeake Bay Preservation
Areas for the protection of water quality in
the Bay region. It is based upon the use of
existing, readily available data resources.

Recognizingthatthelocal jurisdictions
under this program have different levels of
available mapping resources and planning
capabilities, the Manual provides basic guid-
ance for begmning an analysis of sensitive
lands and program development. For some
local governments with highly advanced in-
ventories and planning capabilities/ this m-
stallmentoftheManualmayprovemoreuse-
fill as a discussion of regulatory intent than as
an organizational guidebook.

This Manual is intended to be a dy-
namic document/ responsive to the changing
knowledge, techniques, and needs of local
governments. It can and will be updated and
supplemented over time. This work has been

prepared as a tool for the end-users, local
governments and the Chesapeake Bay Local
Assistance Department invites suggestions
for improving its utility.

Certain terms used throughout this
documenthave desired and distinctive mean-

ings. "Board" means the "Chesapeake Bay
Local Assistance Board", "Department"
means the "Chesapeake Bay Local Assistance
Department"/ and "Criteria Regulations" or
"Regulations" may be used interchangeably
and refer to the "Chesapeake Bay Preserva-
tion Area Designation and Management
Regulations."
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INTRODUCTION

The Virginia General Assembly has
enacted a number of initiatives to protect and
restore state waters, ranging from incentive
programs to specific delegation of authority
to local governments. The most significant of
these is the Chesapeake Bay Preservation Act,
which serves to greatly expand local police
powers and provide a means of better utiliz-
ing state resources in that effort.

Title 15. 1 of the Code of Virginia con-
tains a number of delegated authorities to
local governments. In Section 15. 1-446. 1, the
General Assembly called for comprehensive
plans to guide and accomplish "coordinated,
adjusted and harmonious development" for
the general welfare of the area's residents, in-
eluding the designation of areas for conserva-
tion/ floodplain and drainage, sewage dis-
posal, and groundwater protection meas-
ures.

Section 15. 1-466 also requires subdivi-
sion ordinances to provide regulations for
drainage and flood control and the installa-
tion of sewerage.

Section 15. 1-489, relating to zoning
ordinances, is even more explicit, authoriz-
ing zoning ordmances to "include reasonable
provisions ... to protect surface water and
groundwater. " The following section (15. 1-
490) provides further that conservation of
natural resources shall be a consideration in

the drawing and application of zoning ordi-
nances and districts.

The Chesapeake Bay Preservation Act
establishes a more specific relationship be-
tween water quality protection and local land
use authority, stating in Section 10.1-2108:

"[dounties, cities, and towns are authorized
to exerdse their police and zoning powers to
protect the quality of state waters consistent
with the provisions of this chapter. " The
Criteria Regulations adopted pursuant to the
Act draw heavily upon the powers conferred
to local governments and seek to build on the
foundation of other state water quality pro-
tection initiatives.

Thus the General Assembly has en-
couraged local governments to make full use
of the significant expansion of authority and
responsibility conferred by the Act and Title
15. 1. Water quality protection is to be more
closely considered in land use decisions,
policy, and ordinances.

IV
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CH -.PTER I

LOCAL PROGRAM
DEVELOPMENT



INTRODUCTION

The state-local cooperation envisioned
by the Chesapeake Bay Preservation Act
hinges on timely local implementation of the
Criteria Regulations promulgated by the Che-
sapeake Bay Local Assistance Board. This
chapter outlines the implementation sched-
ule which takes into consideration the plan-
ning needs and abilities of Tidewater locali-
ties. The various tasks to be accomplished
during the implementation period are ex-
plained. Taken together, the schedules and
guidelines establish the framework for a
cooperative state-local effort to protect the
water quality of the Chesapeake Bay and its
tributaries. While the Act and the Board's

Regulations give much discretion to local gov-
ernments, general adherence to these proce-
dures will greatly strengthen the efficiency of
program development and ensure compli-
ance with the requirements of the Act and the
Board's Regulations.

The guidelines presented in this chap-
ter are intended to be of assistance to all

counties, ddes, and towns comprising 'Tide-
water Virginia" as defined in the Act. "Tide-
water Virgmia/' by definition, includes 17
cities and 29 counties/ many of which encom-
pass independent towns possessing their own
land use policies, plans, and ordinances.
Unless included in the county programs,
towns will be required to prepare local im-
plementation programs independently. Thus/
early in the designation process/ town offi-
cials should contact the county administra-
tion to determme an appropriate process for
designatingandmanagingPreservationAreas
withm their jurisdictions.

1-1
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PROGRAM OVERVIEW AND SCHEDULES

Section 10. 1-2109 of the Chesapeake
Bay Preservation Act allows localities one
year after the adoption date of the Regula-
tions (September 20, 1989) to designate Che-
sapeake Bay Preservation Areas within their
jurisdictions. Localities are further required
by the Act to "employ measures" necessary
to implement the Board's performance crite-
na.

For many localities, one year may not
be sufficient to fully incorporate the perform-
ance criteria into local plans and land use or-
dinances. These localities may, as an option,
adopt the performance criteria as a separate
ordinance, thus ensuring that performance
criteria are "employed" within the one year
period specified for designating Chesapeake
Bay Preservation Areas. The second program
year could then be devoted to further refining
the performance criteria and revising plans
and ordinances as necessary. By the end of
the two years/ every locality will develop and
fully implement a local program which ac-
complishes the Act's specific objectives.

NOTE: In a forthcoming chapter of the local assis-
tance manual, the Department wiU provide a model
ordinance for employing the Board's performance
criteria. The form of the ordinance will likely be a
model overlay district which embodies the specific
criteria of the Board's Regulations.

The Department will provide local
governments with technical assistance dur-
ing the implementation period. A Depart-
ment staff member will serve as a liaison be-

tween the Department and each local govem-
ment. The liaison will provide both office and
field assistance with the designation and man-
agement phases of implementation. Local

governments should plan to meet with their
liaison as early in the unplementation period
as possible.

FmsT YEAR PROGRAM

The First Year Program will accom-
plish the local designation of Chesapeake Bay
Preservation Areas and the adoption of per-
formance criteria to apply in these areas. In a
general sense, this will involve data collec-
don and analysis, consideration of altema-
tives, and implementation of the most suit-
able alternative. More specifically, this effort
will involve inventorying sensitive land fea-
tures of the shoreline and upland areas, deter-
mining the geographic extent of those fea-
tures to be included as Preservation Areas
(see Chapter II, Local Assistance Manual)/
and officially adopting the Preservation Area
designations and accompanying performance
criteria.

The schedule for local program devel-
opment and review established by the Che-
sapeake Bay Local Assistance Board is de-
signed to facilitate interaction between the
Board, the Department, and local govem-
ments. The sequence of local submittals and
Board review allows local governments as-
surance that they are proceeding in a satisfac-
tory manner that complies with the intent of
the Act and the Criteria Regulations. This
process will also permit the assessment of
more specific needs of individual localities
and help prioritize assistance efforts in the
first program years.

To allow for the maxunum amount of

time for the preparation of the local program/

1-2
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the turnaround time for the Departments re-
view of local submittals has been kept at a
minimum.

NOTE: The Department will conduct primaiy re-
view of local programs. The Department will report
local progress in implementing the Regulations to
the Board. The Board retains final authority for cer-
tifying local programs, for administrative proceed-
ings, and legal action.

The Fu-st Year Program schedule be-
gan on September 20, 1989, the adoption
date of the regulations. Within 90 days, or
December 20, a work plan outlining the tasks
to be accomplished in the First Year program
should be submitted to the Department for
review and determination of assistanceneeds.

By March 20, 1990, a designation proposal
should be submitted wMch maps and de-
scribes the proposed Preservation Area des-
ignations. After review by the Department,
the proposal should be revised if necessary
and presented at one or more local public
hearings. At the same time, preparations
should be made to incorporate the perform-
ance criteria either by adopting the Board's
model ordinance or by another measure the
local government chooses. By September 20,
1990, the governing body must act upon the
designation and performance criteria pro-
posals/ adopting them into the local code.

SECOND YEAR PROGRAM

During the second program year/ fine
tuning of the implementation of the Regula-
tions should be continued. During this pe-
riod/ revisions of plans and ordinances will
be made where necessary to better refine the
performance criteria to local circumstances
and more comprehensively mtegrate them
into existing policies and programs.

By June 20, 1990, a work plan describ-
ing the tasks to be accomplished in the second
program year should be submitted to the
Department for review and determmation of
assistance needs. By May 20, 1991, a full im-
plementation proposal should be submitted
which presents and justifies the proposed
revisions to the comprehensive plan/ zoning
ordinance, subdivision ordinance/ and other
land use controls as necessary. Following re-
view by the Board, the proposal should be
revised where necessary and presented at
one or more local public hearings. By Sep-
tember 20, 1991, the governing body should
act on the proposal, amending the plans and
ordinances accordingly.

Figure 1-1 presents a timeline for the
two-year implementation period. These dates
should be met to ensure effective sequencing
of program elements. In addition/ Figure 1-1
assumes that a second program year will be
necessary to complete the implementation of
the Act. However, localities are encouraged
to complete both the designation and incor-
poration phases within the first year for effi-
dency and for advancement of the water
quality protection goals of the Act.

1-3
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FIRST YEAR PROGRAM

THE WORK PLAN

Local governments should prepare a
Work Plan for the development of the First
Year Program as soon as possible for submit-
tal to the Department for review. The work
plan will forecast how the First Year Program

wUl be accomplished/ and what technical and
financial assistance will be required. This will
be especially helpful to the Department in tar-
gedng its technical assistance. The following
procedure is recommended for developing
the First Year Program Work Plan:

. Identify the First Year Program elements.

Set the program objectives, as well as the tasks and persons/department associated with each.
Program elements would likely include:

-collection of data and mapping resources;

-inventorying environmental feahires;

-forming a citizen advisory committee;

-determining the geographic extent of Chesapeake Bay Preservation Areas;

-developing a mechanism to employ the performance criteria;

-preparing and submitting a First Year Program Proposal (to include proposed designation of
Preservation Areas and measures to employ the perfonnance criteria);

-presenting the proposal at a public hearing or hearings;

-adopting the First Year Program.

. Identify the required maps and resources.

Assess which maps are already in-hand and which geographic features have already been mapped for
use in other local programs. Use Chapter III of this manual to determine which additional data and
mapping resources will be helpful.

. Estimate tentative dates for completion.

Examine each program element and establish a tentative completion date for each. Use the dates
identified in this chapter to guide program planning.

. Estimate need for technical and financial assistance.

Assess the capabilities and capacities of existing staffing and resources to accomplish each program
element and estimate additional needs.

1-5
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In developing the Work Plan, the plan-
ning district staff should be consulted so that
opportunities for sharing resources, acMev-
ing economies of scale, and enhancing re-
gional cooperation can be identified. When
the Work Plan itself has been prepared, it
should be submitted to the planning district
for comment. From a regional perspective,
the plannmg district staff may be able to
provide suggestions aboutmapping resources
and allocations of resources that will be nec-

essary to accomplish the First Year Program.

Following commentfrom the planning
district staff, the completed Work Plan should
be submitted to the Department for review.
The Department will complete a review of the
Work Plan within 30 days. If the local Work
Plan appears consistent with the Act and the
Regulations/ the Department will schedule a
conference to determine what assistance may
be needed and can be supplied. If the Work
Plan does not appear consistent, the Depart-
ment will recommend specific changes. In
such a case, the Work Plan should be revised
and resubmitted to the Department.

THE FmsT YEAR PROGRAM PROPOSAL

After the Work Plan has been com-

pleted, the actual designation process should
be initiated. The recommended process for
designating Chesapeake Bay Preservation
Areas is summarized below:

. First, collect various data and mapping
resources in order to create an inven-

tory of environmental features.

. Next, analyze the data. Research and
undertake field reconnaissance to fill in

data gaps. After further analysis/ deter-

mine the boundaries of Resource Protec-

tion Areas on a series of working maps.

. Similarly, determine the boundaries of
Resource Management Areas using the
guidelmes presented in Chapter 3 of this
manual.

. Finally, prepare a working map or map
series delineating the proposed Chesap-
eake Bay Preservation Areas.

NOTE: Experience has shown that the formulation
of a citizen advisory committee can be very useful in
achieving early and meaningful public involvement
in potentially controversial processes such as these.

Early in the development of the First
Year Program, alternatives for implementing
the performance criteria should be evaluated.
Local governments have discretion in deter-
mining the appropriate mechanism by which
to employ the performance criteria of the
Regulations. Some local governments may
opt to develop a separate ordinance within
the local code that embodies the criteria and

which is referenced m the local zonmg and
subdivision ordinances or other ordinances
that address land use. The determination of

the appropriate means to employ the per-
formance criteria should be based on an evalu-
ation of reasonable and available alternatives.

More specifically, alternatives should be
evaluated based upon: the "W of each alter-
native with the specific character of each lo-
cality/s land use management program; the
program effectiveness of each alternative; and
the degree of administrative burden on staff
resources.

1-6
11/89



Midway through the first year, a First
Year Program Proposal should be developed.
The Proposal should consist of at least the fol-
lowing documents:

1. The working map or map series delineating
the proposed Chesapeake Bay Preservation
Areas;

2. The proposed measures to employ the per-
formance criteria;

3. A brief discussion paper clearly explaining:

a. The method used to delineate the geo-
graphic extent of the Chesapeake Bay Preser
vation Areas, including the technical issues
raised and resolved during the designation
process, and;

b. The method selected to implement the
performance criteria.

After any necessary revisions, at least
one local public hearing must be held to pres-
ent the proposed First Year Program. Fur-
ther modifications to the Proposal may need
to be made, based on the comments received.

If major, substantive modifications are made,
the proposal should be resubmitted to the De-
partment for consistency review. The Pro-
posal may then be adopted through action by
the govemmg body. A complete set of First
Year Program documents should be sent to
the Department.

The Proposal should be submitted to the
Department by March 20, 1990. The Depart-
ment will review the Proposal within 60 days.
If it appears to be consistent with the Act, the
Department will schedule a conference to de-
termine what additional technical and finan-

cial assistance may be needed and can be sup-
plied to complete the First Year Program. If
the Proposal does not appear to be consistent
with the Act, the Department will recom-
mend specific changes.
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SECOND YEAR PROGRAM

THE WORK PLAN

Like the First Year Program, the sec-
ond year of implementation should be pre-
ceded by a Work Plan which describes the
year's implementation activities and the as-
sistance that will be required. The Work Plan
for the Second Year Program should be sub-
mitted to the Department by June 20, 1990.
As with the first work plan, the Second Year
Work Plan should identify program elements/
set tentative dates and estimate needs for

technical and financial assistance. The pro-
gram elements to be discussed in the Work
Plan should include at least the following:

. Review of existing plans and ordi-
nances;

. Consideration of alternatives for re-

vising plans and ordinances;

. Drafting necessary plan and ordinance
revisions;

. Preparation and submittal of a Second
Year Program Proposal;

. Presentation of the Proposal at one or
more local public hearings;

. Adoption of the Second Year Program
Proposal.

The Department wUl review the Work
Plan within 30 days after submission. The
Department will review the Second Year Pro-
gram Work Plan for consistent with the Act
and schedule a conference to discuss local

needs for technical and financial assistance.

THE SECOND YEAR PROGRAM PROPOSAL

After the formal designation of Che-
sapeake Bay Presentation Areas and the adop-
tion of the performance criteria, the full un-
plementadon of the Act and the Board's Cri-
teriaReguladons should be undertaken. The
process for developing a Second Year Pro-
gram consistent with the Act and the Regula-
tions is outlined below:

. First, review all existing plans and ordi-
nances for consistency with the Regula-
tions. Carefully examme specific regu-
lations, guidelines, plans/ and policies
to determine whether there is functional

equivalency with the Regulations. Iden-
tify areas where existing plans and ordi-
nances do not incorporate provisions
equivalent to the Regulations;

. Next, using the chapters of this manual
and the technical assistance provided by
the Department, develop alternatives for
revising and amending plans and ordi-
nances;

. Finally/ determine the revisions and
amendments which render plans and
ordmances consistent with the Act.

Once the specific revisions and amend-
ments have been determined, a Second Year

Program Proposal should be prepared. The
Proposal should contain the proposed revi-
sions in an official fonn suitable for compre-
hensive plans and local ordinances as well as
a written explanation of each proposed revi-
sion. The alternatives and the technical issues

considered should be thoroughly discussed.

1-8
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The Second Year Program Proposal
should be submitted to the Department by
March 20, 1991. The Department will review
the Proposals within 90 days of receipt. If the
Proposal appears consistent with the Act/ the
Department will schedule a conference to de-
termine what additional assistance may be
needed and can be supplied to accomplish
the long-term aspects of the the Proposal. If
the Proposal does not appear consistent, the
Department will state in writmg the reasons
for inconsistency and recommend specific
changes.

Once the Department's recommended
changes are made, one or more local public
hearings should be held to present the Pro-
posal. Following the public hearmg, fiirther
modifications may be necessary, based on the
comments received. If major, substantive
modifications are made, the Proposal should
be resubmitted to the Department for addi-
tional review. The Proposal should then be
adopted, completing the Second Year Pro-
gram. After determining that a local program
complies with the Act and Regulations, the
Board will certify the adopted local program
upon request from the local government A
complete set of Second Year Program docu-
ments should be sent to the Deparfanent. Like-
wise, the Department should be supplied with
any future amendments made to local pro-
grams.
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CHAPTER II

CHESAPEAKE BAY
PRESERVATION AREAS

DEFINITIONS AND VALUES



INTRODUCTION

The purpose of this chapter is to assist
local officials m the identification of the

components of Chesapeake Bay Preservation
Areas through an understanding of the role
these features play in the protection of water
quality. Dealing with the effects of nonpoint
source pollution is especially challenging be-
cause the origins of these pollutants are so
diverse that they cannot be easily measured
or regulated. An understanding of natural
processes enhances the ability of local offi-
cials to better address water quality problems
and develop effective solutions.

The chapter is divided into two sec-
tions. The first section presents the compo-
nents of Chesapeake Bay Preservation Areas
and how these features are defined in the Cri-

teria Regulations. The second section pro-
vides basic information about the natural

processes that are important to water quality
protection. It further describes the functional
role the components of Chesapeake Bay Pres-
ervation Areas have in protecting the quality
of the Bay and its tributaries.

n-i

11/89





CHESAPEAKE BAY PRESERVATION AREAS

Section 10. 1-2109 of the Act requires
each local government to designate Chesap-
eake Bay Preservation Areas encompassing
those land features which, if improperly de-
veloped, would contribute to the significant
degradation of the water quality of the Bay
and its tributaries. Some land features within

the shoreline environment, such as wetlands,
serve an important and direct water quality
function in thek own right by removing ex-
cess sediment, nutrients and potentially harm-
ful or toxic substances from the runoff enter-

ing the Bay and its tributaries. Other features,
such as floodplains, have a great potential to
degrade water quality if they are improperly
disturbed or developed. Thus/ in developing
the Regulations the Board recognized the func-
tional difference between two types of lands.

On the one hand, lands which have
intrmsic water quality benefit will be desig-
nated Resource Protection Areas (RPAs).

Those lands which have the potential of
degrading water quality or diminishing the
functional values of the Resource Protection

Area, if not properly managed, are to be des-
ignated Resource Management Areas
(RMAs).

All tidal wetlands, tidal shores and
non-tidal wetlands hydrologically connected
by surface flow and bordermg on tidal wet-
lands or tributary streams, as well as a 100-
foot buffer area landward of wetlands, shores
and tributary streams must be designated as
Resource Protection Areas. These lands per-
form important water quality protection
functions by absorbing wind and wave en-
ergy, stabilizing soils, and filtering sediment
and nutrients running off the land. The RPA

constitutes the last barrier to the overland
flow of runoff before it reaches surface wa-

ters. Because of their vital ecological impor-
tance, RPAs will be the most stringently regu-
lated portion of Chesapeake Bay Preserya-
don Areas.

Land features which should be con-

sidered for inclusion in the designation of
Resource Management Areas include isolated
non-tidal wetlands, floodplains, highly erod-
ible soils and highly permeable soils. A Re-
source Management Area must be designated
contiguous to the entire inland boundary of
the Resource Protection Area. General per-
formance criteria will apply in the RMA to
ensure that land use and development wUl
not impair water quality.

The lands to be considered for desig-
nating RMAs are not likely to be evenly dis-
tributed m each locality, nor will they neces-
sarily have the same water quality impacts. It
is for this reason that the RMA boundary
should be based on an inventory of these
features, as well as an analysis of their con-
nection and proxunity to the stream nefrwork
and RPA features.

Inappropriate land use and develop-
ment practices in the RMA may have an ad-
verse impact on the water quality protection
function of the RPA. It is therefore critical that

the RMA encompass an area large enough to
provide significant water quality protection
through the employment of the performance
criteria. Options for determining the geo-
graphic extent of the RMA are discussed in
greater detail in the next chapter.
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COMPONENTS OF CHESAPEAKE BAY PRESERVATION AREAS

As stated in the Regulations:

Resource Protection Areas shall consist of sensitive lands at or near the shoreline
that have an intrinsic water quality value due to the ecological and biological processes they
perform or are sensitive to impacts which may cause significant degradation to the quality of
state waters. In their natural condition, these lands provide for the removal, reduction, oras-
similation of sediments, nutrients, and potentially harmful or toxic substances in runoff
entering the Bay and its tributaries, and minimize the adverse effects of human activities on
state waters and aquatic resources.

Tidal wetlands

Nontidal wetlands
connected by surface flow
and contiguous to tidal
wetlands or tributary
streams.

"...vegetated and nonvegetated lands as defined in
Section 62.1-13.2 of the Code of Virginia."
.

"...those wetlands other than tidal wetlands that are

inundated or saturated by surface or ground water
at a frequency and duration sufficient to support,
and that under normal circumstances do support, a
prevalence of vegetation typically adapted for life in
sahirated soil conditions, as defined by the U.S.
Environmental Protection Agency pursuant to Sec-
tion 404 of the federal Clean Water Act, in 33 C.F.R.
328.3b, dated November 13, 1986, as amended."

Tidal shores "...land contiguous to a tidal body of water between
the mean low water level and the mean high water
level."

Buffer areas "...an area of natural or established vegetation man-
aged to protect other components of a Resource Pro-
tection Area and state waters from significant degra-
dation due to land disturbances."

Other lands "...such other lands-. necessary to protect the quality
of state waters."
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Resource Management Areas shall include land types that, if improperly used or de-
veloped, have a potential for causing significant water quality degradation or for diminishing the
functional value of the Resource Protection Area. A Resource Management Area shall be
provided contiguous to the entire inland boundary of the Resource Protection Area.

Tloodplains

Highly Erodible Soils

"...all lands that would be inundated by flood water
as a result of a storm event of a 100-year rehu-n
interval."

"...soils (excluding vegetation) with an erodibility
index CEI) from sheet and nil erosion equal to or
greater than eight. The erodibility index for any soil
is defined as the product of the formula RKLS/T, as
defined by the "Food Security Act (F.S.A.) Manual" of
August, 1988 in the "Field Office Technical Guide" of
the U.S. Department of Agriculture Soil Conserva-
tion Service, where K is the soil susceptibility to
water erosion in the surface layer; R is the rainfall and
runoff; LS is the combined effects of slope, length and
steepness; and T is the soil loss tolerance."

Highly Permeable Soils "...soils with a given potential to transmit water
through the soil profile. Highly permeable soils are
identified as any soil having a permeability equal to
or greater than six inches of water movement per
hour in any part of the soil profile to a depth of 72
inches (permeability groups "rapid" and "very rapid")
as found in the 'National Soils Handbook" of July,
1983 in the "Field Office Technical Guide" of the U. S.

Department of Agriculture Soil Conservation Serv-
ice."

Nontidal wetlands "... those wetfands other than tidal wetlands that are

inundated or saturated by surface or ground water at
a frequency and duration sufficient to support, and
that under normal drcumstances do support, a preva-
lence of vegetation typically adapted for life m sahi-
rated soil conditions, as defined by the U.S. Environ-
mental Protection Agency pursuant to Section 404 of
the federal dean Water Act, in 33 C.F.R. 328.3b dated
November 13, 1986, as amended."

Other lands "...such other lands-necessary to protect the quality
of state waters."
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DEFINITIONS

As with any regulatory program, the
words and terms used in the Criteria Regula-
tions have been carefuUy defined to convey
the desired meaning. Many of these defini-
tions are specific to the Regulations/ while
others are derived from terms already em-
ployed m other water quality programs.

For example/ there are several con-
ceivable definitions for tidal shore, depend-
ing on the situation. The level of biological
activity is highest in the littoral zone, that is/
the shallow-water habitats which fall sea-
ward of low-water. However/ these sub-

merged lands are generally state-owned lands
beyond local government jurisdiction. The
definition which the criteria employ (mean
low water to mean high water level) tracks
the language of the Tidal Wetlands Act (Sec-
tion 62. 1-13.2 et seq. of the Code of Virginia).

To provide local governments with
the rationale and justification for the way
Preservation Area components are defined
in the Regulations/ explanatory text is pro-
vided below.

Tributary Streams

The Regulations define tributary
streams as "any perennial stream" since the
connection of such streams to the Bay is a
major pathway by which pollution enters the
Bay. The definition is tied to the depiction of
these features as they appear on the U.S.
Geological Survey 7-1 / 2 minute topographic
maps. USGS quads are recognized as being
reasonably accurate and readily available.
There are/ however/ certain limitations due to

the map scale. For example/ some drainage

ditches may appear as perennial streams.
Further, this scale (1: 24,000) allows only an
approximation of where a perennial stream
stops and intermittent flow begms. More
detailed information from other local maps
or field reconnaissance should be used to

supplement USGS quad sheets as necessary
in designating Preservation Areas.

Tidal Shores 1
The Regulations define tidal shores in

a way that is dear, easy to establish in the
field/ and easy for local governments to
administer. This definition eluninates the po-
tential for a substantial landward extent of

the shore boundary where a broad, flat
fastiand exists.

Tidal Wetlands ]
To ensure consistency, the definition

for tidal wetlands in the Regulations is the
state regulatory definition (Section 62.1-13.2
et seq. of the Code of Virginia). This is the
same definition as applied by the Virginia
Marine Resources Commission and the local
wetlands boards.

Nontidal Wetlands 1
The definition for nontidal wetlands is

identical to the regulatory definition of nonti-
dal wetlands used in regulations implement-
ing Section 404 of the federal Clean Water
Act. This definition is generally accepted by
scientists and technical consultants as both

accurate and appropriate.

It is important to note that all three
attributes of the definition-wedand vegeta-
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tion, undrained hydric soils/ andwetland hy-
drology-must be satisfied in order to clas-
sify an area as nontidal wetlands. Unfortu-
nately/ there has often been the mistaken
conclusion that hydric soils alone constitute
nontidal wetlands and that large expanses of
such soils in certain Tidewater localities would

mean that land development in these areas
would effectively cease. Since the Regula-
tions/ defmition is the same as that used by
the U.S. Army Corps of Engineers, mostofthe
wetlands included within Chesapeake Bay
Preservation Areas are likely to be regulated
by the federal government anyway

Floodplains

The 100-year storm return interval is
used to define floodplains in the Reguladons
since this is the return interval used in the

federal flood insurance program in which
most local governments participate. Further,
100-year floodplain maps are relatively com-
mon as a result of that program. It should be
noted that floodplains are land areas that are
inundated by the overflow of streams and
rivers, not drainage ditches. A regulatory
floodplain is frequently defined by state and
local regulations to include all land within
reach of a 100-year flood, that is, a flood with
a one percent probability of occurring in any
given year.

Highly Erodible Soils

The Regulations define highly erod-
ible soils by the incorporation of a fonnula
that accounts for most of the characteristics
that actually result in excessive soil erosion
including, the effects of the interaction of
rainfall, the erodibility factor, slope gradient,
and slope length. This formula is familiar to
soil scientists and soil conservationists. Us-

ing this definition will also permit areas of
highly erodible soils to be easily mapped
from digital soil data. Also important is the
fact that the definition is consistent with the

definition used in Virginia to identify highly
erodible agricultural soils for determining
compliance with reqmrements of the 1985
federal Food Security Act (Farm Bill).

Highly Permeable Soils ]
The definition of highly permeable soils

is based upon recommendations by the U.S.
Department of Agriculture - Soil Conserva-
tion Service and is consistent with SCS's das-

sificadon system. Again, the use of this defi-
nidon will allow Mghly permeable soils to be
easily mapped from digital soil data.

The SCS estimates that this definition

(she inches per hour) describes approximately
30 percent of coastal plain soils/ whereas/ the
next lower mapping break-point - moder-
ately rapid (two inches per hour) - describes
approximately 75-80 percent of the land in
Tidewater Vu'ginia.
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VALUES OF CHESAPEAKE BAY PRESERVATION AREAS

Section 10.1-2100 of the Act defines

Chesapeake Bay Preservation Areas as "cer-
tain lands... which if improperly developed
may result in substantial damage to the water
quality of the Chesapeake Bay and its tribu-
taries. " At fu-st glance, this broad defmition
might seem to include virtually all of Tide-
water Virgmia/ since any land improperly de-
veloped will contribute to water quality deg-
radation.

The key to understanding this defini-
tion, however/ is the meaning of "substan-
tial" damage. Clearly there are lands which
have greater potential for water quality un-
pact than others. In fact, the Criteria Regula-
tionsrecognizetwodistincttypes: thosewMch
intrmsically protect water quality (Resource
Protection Areas) and those which have the

potential, by their nature, to cause serious
negative impacts if used or developed im-
properly (Resource Management Areas).

Thus the Regulations work to prevent
water quality degradation on two levels:
protecting the viable water quality function
of certain lands and preventing negative
impacts from others.

THE HYDROLOGIC CYCLE

To more fully imderstand the role of
these areas in protecting water quality, it is
helpful to review the hydrologic cyde. (See
Figure 2-1.)

Clouds are condensed moisture

formed when the sun's heat causes evapora-
tion from lands and surface waters and tran-

spiration by the roots and leaves of plants.
This moisture is returned to the earth in the
form of snow or rainfall. When water reaches

the ground, it takes three paths: it can run off
the surface, collecting in wetlands, tributary
streams, and other bodies of surface water; it
can infiltrate the soil surface/ reaching aqui-
fers through permeable soils or some wet-
lands; and some is absorbed by organic mat-
ter in the soil for use by plants and transferred
back into the atmosphere.

Water which is used by plants is even-
tually returned to the system by transpira-
tion. That which drains into flowing surface
waters in the form of runoff is eventually
carried to the sea; and that which infiltrates
the ground surface through permeable soils/
wetlands/ and other groundwater recharge
areas eventually finds its way mto surface
waters through what is called baseflow or is
stored deep within the ground in rock forma-
tions called aquifiers.

It is important to note that water be-
comes polluted at all phases of the hydrologi-
calcyde. Rainwater and snow carry airborne
gases and pardculate matter to the earth's
surface. Runoff transports sediment, nutri-
ents, and toxics to surface waters. Point source

discharges introduce additional pollutants to
surface waters, while pollutants are leached
into groundwater resources through infiltra-
tion.

It follows that within the Chesapeake
Bay drainage basin any excess amount of pol-
lutants - nutrients, toxics, or sediment - in-

troduced into this system will eventually find
its way into the Bay. There are certain natural
biological and physical processes which re-
duce theeffect of pollutants and/by and large/
these functions are provided by Resource
Protection Area components of Chesapeake
Bay Preservation Areas.
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Resource Protection Areas perform
natural pollution control functions. Biologi-
cal activities m these areas are specially
adapted for controlling runoff, trapping sedi-
ment, and recycling nutrients and pollutants.
By virtue of their proximity to water courses/
Resource Protection Areas provide the last
Ime of defense before pollutants enter the Bay
and its tributaries.

The second dass of lands/ Resource

Management Areas, are prone to amplifymg
the impacts of pollutants. Highly erodible
soils, steep slopes, highly permeable areas,
floodplains, and certain wetlands accelerate

the process of pollutants reaching groundwa-
ter and surface water. Their characteristics

cause them to have a greater potential for
pollution as a result of improper develop-
ment practices.

The types of lands which have been
idendfied as Chesapeake Bay Preservation
Areas are important features in the hydro-
logic cyde and, as such, have direct and sub-
stantial links to water quality. The Regula-
tions have been designed to recognize tMs re-
lationship as a means to achieving enhanced
water quality in the Bay

HVDROLOGIC CYCLE FIGURE 2-1

CONHKBl OR ARnSIAN AWFEK (FRESH) a»TINEDOR AR-raaANAQBBFER BAUNE)

'4 ^S" ^

CONHNINCaUIE

BtTENTONALBinT UNWromoNAL iNn-r DUtECIION OP WATOt MOVEMENT

Source: Adapted from North Carolina Department of Nahiral Resources

Local Planning, 1986
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VALUES OF RPA AND RMA COMPONENTS

Wetlands

Tidal wetlands

"...vegetated and nonvegetated lands as defined in
Section 62. 1-13.2 of the Code of Virginia."

Nontidal wetlands

"...those wetlands other than tidal wetlands that are

inundated or saturated by surface or ground water at
a frequency and duration sufficient to support, and
that under normal circumstances do support, apreva-
lence of vegetation typically adapted for life in satu-
rated soil conditions, as defined by the U.S. Environ-
mental Protection Agency pursuant to Section 404 of
the federalClean Water Act, in 33 C.F.R. 328.3b, dated
November 13, 1986, as amended."

Wetlands, which include marshes/
swamps/ bogs, pocosins and wet meadows,
are transition areas between drier uplands
and the deep waters of streams, rivers, lakes
and bays. In recent decades, the ecological
values of wetlands have become better un-

derstood. Nevertheless/ wetland loss has
been a major contributor to water quality
damage. Between 1956 and 1977, over 63,000

acres of Virginia's wetlands were lost at an
average annual rate of over 3,000 acres. Since
they are linked to both upstream and down-
stream ecosystems, wedands play key roles
in regional hydrologic cycles/ and their func-
tional values may extend well beyond the
boundaries of the wetlands themselves.

WETLANDS' ROLE AS A FILTER

Wetlands benefit water quality by
acting as a filter m trapping and holding
nutrients and microbes which come from

upland runoff. Aquatic plants in wetlands
change inorganic nutrients into organic ma-
terial, storing it in theu- leaves or in the peat
soil composed of their remains. The stems,
leaves and roots of wetland plants also slow
down and trap sedunent/ so the wetland acts
as a setdmg basin, keeping downstream water
dean by holding back silt and other insoluble
material. Toxic chemicals and other pollut-
ants which are washed in with sediment can

be caught by this filtering process as well.2

THE FILTERING ROLE OF WETLANDS FIGURE 2-2

Wetlands

help purify
.water by fil-
tering out
nutrients,

wastes, and
sediment

from runoff

SEDIMENT TRAPPED BY VEGETATION

SEDMENT AND NUTRIENT LADEN SIKEAM

NUTRIENTS ABSORBED

Source: Adapted from Burke, et al.. Protecting Nontidal Wetlands, 1988
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cent upland by reducing erosion caused by
wave action. They also filter pollutants and
excess sediment carried to the shore by estu-
arine waters.

Nontidal wetlands, which are wet-

lands beyond the influence of the tides, are
three tunes more common than tidal wet-
lands. These areas are less easy to identify
than tidal wetlands, as they may not show
any sign of saturation during drier seasons of
the year. They are usually freshwater wet-
lands, generally occuring along streams, lakes
and ponds, though some nontidal wetlands
are found in upland depressions where
groundwater or runoff collects.7

There are certain trees and other plants
typicallyfoundinthesewedands: Red Maple,
Water Tupelo, Black and Sweet Gum, Swamp
Chestnut, Pin Oak/ Green Ash/ Bald Cypress,
Willow, and Alder in the forested wetlands;
and in the emergent wetlands various grasses,
Cattails, mshes and sedges.8 Although they
do not fluctuate with the tides, nontidal wet-
lands are affected by wind and periodic high
or low water levels. *" These wetlands are par-
ticulariy important in reducing flood surges
and storm damage from high levels ofrunoff/
by acting m the same way that tidal wetlands
do to absorb sudden or seasonal changes of
water level.

water. As a result of the impacts associated
with seasonal tidal fluctuations, hurricanes,

tropical storms/ and 'nor' easters'/ wind and
water-generated wave action displaces shore
sediments through erosion and transports
them from place to place through the process
of deposition. In this manner, the shape and
make-up of the tidal shore is constantly in a
state of change.

Tidal shore stability is generally gov-
emed by threemain determinants: the amount
and type of materials making up the beach,
the intensity of the natural and human forces
responsible for change, and the stability of
sea level.

Tidal shores recede when the capacity
of the wave forces to transport sand exceeds
the amount of sediment available to the sys-
tem. 10 The greater the deficiency of sand, or
the greater the magnitude of wave action, the
more rapid is the rate of shore sedunent trans-
port as a result of erosion. As any of the three
factors of energy, available sediment or sea
level varies, the potential for the alteration of
the effects of shore erosion and deposition
increases. The occurrence of tidal shore ero-

sion is considered to be a natural process, and
becomes a serious problem only when hu-
man structures and processes unnaturally
intrude mto the tidal shore environment.

Tidal Shores

Tidal shores

"...land contiguous to a tidal body of water between the
mean low water level and the mean high water level."

Theshorelineinterfacewhere the water

meets the land is the scene of dramatic changes
caused by the natural forces of wind and
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Buffer Areas

Buffer areas

"...an area of natural or established vegetation man-
aged to protect other components of a Resource Pro-
tection Area and state waters from significant degra-
dation due to land disturbances."

Recent developments m land use plan-
ning techniques have recognized the benefits
that arise from the use of vegetative buffers in
screening or separating mcompatible land
uses. Such buffers are most commonly asso-
dated with screening wind, noise or unsightiy
views, but buffers can be particularly effec-
tive as well, in filtering stormwater runoff
from disturbed sites.

Buffer areas arezones of undeveloped,
vegetated land that are managed to reduce
the unpact on water quality of land disturb-
ing operations in adjacent areas. The buffer
area can either be spatially arranged as a

linear strip or as a free-form mass of vegeta-
tion, depending upon the desired use for
which the buffer is intended. Similarly, buffer
areas can be naturally existing zones of vege-
tation or planted zones of vegetation, de-
pending upon the character of the site and the
extent of site disturbance.

Vegetated buffer areas provide a wide
variety of environmental, aesthetic, and rec-
reational benefits. Benefits that can be de-

rived from the implementation of buffer ar-
eas include the following:

- Sediment control
- Nutrient assimilation
- Streambank stabilization

- In-stream temperature maintenance
- Outdoor recreadon

- Flood controVprotection
- Groundwater recharge area protection
- Aesthetics protection
- Runoff volume reduction

RUNOFF REDUCTION ASSOCIATED WFTH BUFFER ASEAS FIGURE 2-4

^

Buffers have the ability to reduce
the velocity of surface runoff and
provide an area of infiltration,
thereby reducing the amount of
runoff-transported pollutants.

11-12

n , 89



Although all these benefits are important, the
benefitperhaps most notable m terms of water
quality protection is the potential for filtering
sedunent and assimilating nutrients from
surface runoff caused by storms.

Recent studies have shown that sur-
face runoff accounted for a substantial amount

of total sediment loss, iron/ and total nitrogen
into waterways.11 Therefore, adequate treat-
ment of surface runoff could control the trans-

portation of sediment into water courses or
water bodies. Vegetativebuffer or filter strips
have been found to reduce sediments, as well

as nutrients and other pollutants that adhere
to these sedunents, in surface runoff. They do
so by filtering large solid particles from the
runoff and by reducing the velocity of surface
runoff, thereby decreasmg sedunent trans-
port capacity. 12 In addition, buffer areas
have been found to be effective in decreasing
the volume of stormwater runoff, moderat-

ing stream water temperature, and provid-
ing a transitional zone between wetlands and
adjacent uplands.

13

Additional research has examined the

ability of filter strips to remove pollutants,
such as nitrogen, phosphorus and heavy
metals from runoff. However, the effective-

ness of filter strips in removing such pollut-
ants has been found to be strongly related to
such factors as incoming sediment and nutri-
ent load/ flow rate per unit length, height and
density of vegetation, and filter slope and
width.'14

Buffer areas provide the moderating
effects of vegetation/ protective soils, and or-
ganic litter to slow down the rate of stormwa-
ter runoff and protect nearby population
centers from the hazards of flooding assod-
ated with high rates of runoff. Buffers slow

down runoff from impervious siirfaces/ thus
allowing more consistent flows in water-
courses and the continued renewal of ground-
water storage areas. And finally, buffer areas
provide a margin of safety by protecting wa-
tercourses from the degrading influences of
sedimentation and pollution.

The Criteria Regulations require that a
buffer area not less than 100 feet wide be

located adjacent to and landward of tidal
shores/ tidal wetlands, nontidal wetlands
connected by surface flow and contiguous to
tidal wedands or tributary streams, and along
both sides of any tributary stream.

Tributary streams are an mtegral part
of an area's watershed, which is the land area
drained by a river (or, in Tidewater Virginia,
by the Chesapeake Bay) and by smaller rivers
and streams which feed mto the river.

Swales, intermittent streams, peren-
nial streams, and rivers join the whole water-
shed in a natural drainage network as shown
in Figure 2-5. The flow of water which con-
nects this system receives whatever is brought
to it by rainfall and surface runoff, including
pollutants.
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WATER SYSTEM FIGURE 2-5

The drainage of a watershed begins as intermittent and perennial
Streams are formed by rain water running off the land surface.

Intermittent and perennial streams join to
form target tributary Strtams and rivers/alt
flowing downhiIL

.. ^.-r^^"^
^^:- ^

y /
Finally/ the rivers' fresh water mixes with the
salt water of die ocean, creating estuaries.

Source: Adapted from North Carolina Department of
Natural Resources and Community Development, Divi-
sion of Coastal Management, A Guide to Protecting
Coastal Waters Throu^t Local Planning, 1986

Other Lands These include:

Other lands

"...such other lands.-.necessary to protect the quaity of
state waters."

There are a number of other natural features

that may have the potential to impact water
quality if not afforded special protection
and may be considered worthy of inclusion
in RPA's.

- Drainage swales and basins
- Reservoirs

- Intermittent streams

- Groundwater recharge areas
- Floodplains for storms less frequent

than the 100 - year storm
- Canals under tidal influence
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Floodplains

Floodplains

"-all lands that would be inundated by flood water as
a result of a storm event of a 100-year rehmi interval."

Floodplains are areas which are sub-
ject to predictably recurring overflows from
nearby bodies of water including streams,
rivers, bays/ and oceans. A floodplain acts as
a natural reservoir for these overflows by
storing the excess water as a temporary 'lake',
thus reducing the volume and speed of flood
effects downstream.

As watersheds, particularly the
floodplain portions, are developed and the
nahiral vegetative cover removed, natural
flood controls are altered or eliminated, with
the consequence of possible severe flooding.

Flood activity has a potentially detri-
mental effect on water quality/ since the vol-
ume and velocity of water associated with
floods are of such magnitude that severe soil
erosion is caused, creating nonpomt source
pollution. The preservation of the stream
channel, the edges of the stream channel, the
floodplain/ the banks above the floodplain
and part of the upland above the banks -
collectively known as the stream corridor
provide a mechanism for controlling water
flows. (See Figure 2-6.)

Water runoff and consequent flood-
ing, along with bank erosion and nutrient
runoff/ are all mmimized when effective
stream corridors extend up the slope of the
banks along both sides of a stream where the
vegetation can slow down and filter flood
waters. In essence, water quality objectives
can be better achieved through the preserya-
tion of stream corridors and their floodplains.

STREAM CORRIDOR CROSS-SECTION FIGURE 2-6
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Sensitive Soils

Highly Erodible Soils

"...soils (excluding vegetation) with an erodibility
index (El) from sheet and nil erosion equal to or
greater than eight. The erodibility index for any soil
is defined as the product of the formula RKLS/T, as
defined by the "Food Security Act (F.S.A.) Manual" of
August, 1988 in the "Held Office Technical Guide" of
the U.S. Department of Agriculture Soil ConsCTvation
Service, where K is the soil susceptibility to water
erosion in the surface layer; R is the rainfall and
runoff; LS is the combined effects of slope, length and
steepness; and T is the soil loss tolerance."

Highly Permeable Soils

"...soils with a given potential to transmit water
through the soil profile. Highly permeable soils are
identified asanysoilhavingapermeabilityequaltoor
greater than six inches of water movement per hour in
any part of the soU profile to a depth of 72 inches (per-
meability groups "rapid" and "very rapid") as found
in the "National Soils Handbook" of July, 1983 in the
"Field Office Technical Guide" of the U.S. Department
of Agriculhire Soil Conservation Service."

The information generally found in
soil surveys can be broadly applied in the
initial planning phase to indicate certain ar-
eas that may need special attention in relation
to potential soil problems. This information
can be used in determining: soil drainage
properties; wetland potential; suitability for
basements/ foundations, roadways, septic sys-
tems, etc; flood hazard potential; suitability
for specific crops and vegetation along with
probable yields that may be expected; and
soil erosion potential. Such information, along
with other factors such as percent of slope,
length of slope, infiltration rate, and the depth
to groundwater/ can identify the potential for

the soil itself to become a pollutant to surface
waters, as well as its potential to transmit
pollutants through the soil into groundwater.

The proper application of soil infor-
mation is especially important in planning in
order to ensure that the use or development
of land does not add to the pollution of water
resources. The significance of this informa-
don becomes more apparent in view of the
fact that different uses or activities on the land

generate vastly different sediment loads.

In addition/ it is important to under-
stand that other pollutants generated from
human-induced activities, such as phospho-
rous, adsorb or attach themselves to sedi-

ment particles and are transported into water
resources through overland runoff and sub-
surface leaching.

Soil erosion is the process by which
the land surface is worn away by the action of
water, wind, ice, and gravity. Water gener-
ated erosion or runoff is unquestionably the
most damaging problem, particularly in ar-
eas under development. The erosive action of
water has both a vertical component, the
energy developed by rain as it falls, and a
horizontal component, the energy derived
from its motion as it runs off the land. Both of

these components are equally importantwhen
viewed in terms of water quality protection.

IWILTRATION

As rain strikes the surface of the soil, or
as snow melts, a certain amount infiltrates or

moves down through the soil, a certain
amount runs off the land, and the remaining
portionisabsorbedbyvegetation. Theamount
of water that infiltrates the soil varies de-
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pending upon the water holdmg capacity of
the particular soil type. The water holding
capacity is influenced in turn by four factors:
soil texture/ percentage of organic content,
soil structure, and soil permeability.

Therefore, the infiltration rate of a
particular soil describes the maximum rate at
which water can enter the soil under sped-
fied conditions that relate to the above fac-

tors. However, this rate is also influenced by
impervious surfaces resulting from different
intensities of land use/ as shown in Figure 2-
7 below

EROSION PROCESS

The inherent erosion potential of any
area is determined by four principal factors:
the characteristics of the soil, its cover/ its to-

pography, and its climate. The characteristics

of the soil outlined in the previous section can
be applied to certain soil types in relation to
erosion potential. Soils containing high per-
centages of fine sands and silt are normally
the most erodible. As the day and organic
matter content of these soils increase, the
erodibility decreases. While days act as a
bmder to soil particles and thus reduce the
erodibility potential, once eroded they are
easily transported by water.

Soils high in organic content generally
have a more stable structure due to the pres-
ence of plant tissue: roots of trees, shrubs/
grasses, etc. These organic soils resist ram-
drop detachment and infiltrate more water
due to their higher degree of permeability/ or
the ease with which water passes through the
soil. SoUs with high infiltration rates and per-
meabilities either prevent or delay, as well as
reduce, the amount of surface runoff.

TYPICAL CHANGES IN RUNOFF FLOWS RESULTING FROM PAVED SURFACES FIGURE 2-7
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Source: Adapted from North Carolina Department of Natural Resources and Community Development,
Division of Coastal Management, A Guide to Protecting Coastal Waters Through Local Planning, 1986
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Vegetative cover plays an extremely
important role in controlling erosion by
shielding the soil surface from the impact of
falling rain, holding soil particles in place,
maintaining the soil's capacity to absorb water,
slowing the velocity of runoff, and removing
subsurface water between rainfalls through
the process of evapotranspiration. Soil ero-
sion can be significantly reduced through the
careful control and phasing of the removal of
existing vegetation, as well as by limiting the
area and duration of raw soil exposure.

The topography of a drainage area-its
size, shape and slope-exerts a great amount
of influence on the volume and rate of runoff.

As both slope length and gradient increase,
the rate of runoff increases and the potential
for erosion is magnified. Theoretically, a
doubling of the rate or velocity of runoff
enables water to move particles 64 times
larger/ allows it to carry 32 times more mate-
rial m suspension and makes the erosive
power four times greater. 15

Slope orientation can also be a factor in
determining erosion potential in relation to
potential heat gain and associated soil heat-
ing. For example, a south-fadng slope con-
taining droughty soils may exhibit poor grow-
ing conditions that would inhibit the rees-
tablishment of vegetative cover.

Climatic factors, including frequency,
intensity and duration of rainfall, are funda-
mental factors in determining the volume of
runoff produced in a given area. As both the
volume and velocity of runoff increase/ the
capacity of runoff to detach and transport soil
particles mcreases. Correspondingly/ where
storms are frequent, intense, or of long dura-
tion, erosion potential is high.

SEDIMENTATION/SILTATION

Sedimentation typically occurs follow-
ing the time when runoff reaches its peak
velocity. Excessive quantities of runoff gen-
erated by erosion during periods of high ve-
lodties are deposited downstream during
periods of lower velocities, only to be picked
up and carried further downstream by later
peak flows. In this manner, sediments are
progressively carried further downstream or
downslope from their source or point of ori-
gin.

Sedunents alter the existing aquatic
environment by screening out sunlight,
thereby changing the rate and amount of heat
radiation within the water. Particles of finer
silt that settle to the bottom of water bodies

create an adverse environment for the organ-
isms that inhabit such areas by essentially
smothering the organisms and their eggs.
Coarser-grained sediments also suppress
bottom-dwelling aquatic life and, where cur-
rents are sufficiently strong, exhibit abrasive
qualities that accelerate channel scour,
thereby, exerting an even more damaging
effect upon aquatic life.

The principle effect land development
activites have on the soil erosion process con-
sists of exposing disturbed soils to predpita-
tion that leads to surface storm runoff and
sedimentation. Uncontrolled erosion and

sedunentation resulting from land disturb-
ing activities often cause considerable eco-
nomic damage to individual properties and
society in general.
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TRANSPORTATJON Of POLLUTANTS

Increasing urbanization and industri-
alization, as well as the production of a wide
array of chemicals/ has led to a significant
increase in the amount and toxidty of major
pollutants. Additionally, the pressure on
agricultural services to become more produc-
tive in the face of diminishing farm lands and
ever-growing demand has led to the develop-
ment and use of a large number of pesticides.

Along with pesticides, inorganic pol-
lutants such as heavy metals/ organic wastes
associated with farm animal management,
road salts/ and nuclear wastes represent addi-
tional pollutants. The soil is the primary
recipient, intentional or othenvise/ of many

of these waste products and chemicals. The
pollutants adhere to sediment particles and
are transported along with the sediment into
water systems through nmoff and leaching,
creating an additional obstacle for water-
dwelling organisms and humans to over-
come. (See Figure 2-8.)

MMERAL/NUTRIENT AND POLLUTANT LEACHING

As water percolates or moves down-
ward through the soil horizon/ certain soil
particles have a tendency to be removed from
the soil layer they are currently in and depos-
ited lower in the soil horizon. In a manner
similar to sedimentation, where soil particles
are transported farther downslope with each
successive period of runoff/ leaching eventu-

TRANSPORTATION OF POLLUTANTS RELATED TO LAND USE FIGURE 2-8
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ally transports soil particles lower in the strata
until they potentially end up in the ground-
water system.

The end result of this leaching process
is significant for two major reasons. Minerals
and nutrients important for plant and micro-
organism growth can be removed from the
upper soil horizons where they are needed
for plant growth and become deposited in a
lower part of the horizon where they are
essentially unavailable for root uptake. Ad-
ditionally, pollutants discussed in the previ-
ous section can adhere to the soil particles and
be leached lower into the soil horizon until

they reach an area of groundwater storage.
These poUution-charged particles can then be
transported through the groundwater sys-
tem into other water systems adding further
to the problem of water resource pollution.
Generally, in areas where percolation and
infiltration are Mgh, the potential for leaching
is also high.
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CHAPTER III

CHESAPEAKE BAY
PRESERVATION AREAS

GUIDELINES FOR DELINEATION



INTRODUCTION

The purpose of this chapter is to assist
local officials in the designation of Chesap-
eake Bay Preservation Areas, outlining ap-
propriate methodologies for conducting
environmental inventories/ mapping natural
features, analyzing resource relationships to
local water quality/ and delineating Chesap-
eake Bay Preservation Areas.

Each section provides technical guid-
ance for determining the ecological and geo-
graphic extent of these areas. Graphics are
provided to facilitate the use of existing
mapping products and to illustrate possible
spatial relationships of the Preservation Ar-
eas.
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PREPARATION OF THE ENVIRONMENTAL INVENTORY

INTRODUCTION

The Criteria Regulations require an
inventory of certain key features that must or
may be components of Chesapeake Bay Pres-
ervation Areas. Local governments are pro-
vided discretion in the preparation of the
inventory; the guidelines provided below are
designed to assist local governments in their
development of the environmental inventory
in order to designate Preservation Areas
within their jurisdictions. More and more
communities are recognizing the importance
of an inventory and analysis of natural and
physical resources in order to make informed
short and long term land use decisions. The
inventory and analysis serves as a foundation
for the preparation of a sound plan for the
community and any measures for the plan's
implementation.

An environmental inventory usually
consists of information collected and pre-
sented in map form. A set of maps is pre-
pared delineating the location of resources
and problem areas. Maps are prepared for
such basic natural conditions within a com-

munlty as:

Topography
Soils
Wildlife and Marine Life Resources

Geologic Resources
Bedrock
Surface Material

Hydrology
Drainage/Watersheds
Flood-prone Areas
Groundwater Characteristics

Land Cover

Vegetative Types
Density of Cover

Generally, an analysis of the informa-
tion collected for the inventory will identify
natural and living resources m the commu-
nity and help local officials and citizens in
understanding their uniqueness. It will also
indicate how these resources may constrain
future development and/ in turn, what im-
pact development may have on their long
term viability. The analysis will further de-
lineate areas with features of special planning
interest. Finally, the environmental inven-
tory provides information critical to the com-
munity in its struggle to balance the value of
anticipated growth and economic develop-
ment with the value of natural features and
environmental resources.

Environmental inventories are time-

consuming and can be expensive, and may
involve the expertise of specialists not nor-
mally associated with local government staffs.
The Regulations, however/ require all Tide-
water local governments to prepare an envi-
ronmental inventory based on existing data
and mapping resources. This will establish/
within every community, a baseline of infor-
mation necessary to make informed land use
decisions which protect water quality

METHODOLOGY

By recording the inventory of the
environmental features on base maps/ these
key environmental features can be assimi-
lated mto the overall planning process. There
are two different methods of combining the
base maps in the preparation of the environ-
mental inventory. The 'linear method" en-
tails examining the various environmental
features independently of one another in the
initial analysis stage. The information is then
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collected and synthesized on to one compos-
ite map. The "overlay" or "'McHargian
method/"1 by contrast/ involves creating sepa-
rate but identically scaled transparent maps
for each envu'onmental feature being inven-
toned. Different features can be assigned
hierarchical values that correspond to then-
importance relative to the resource being
considered. The separate overlays can then
be analyzed and compiled to create an infor-
mational composite map that allows all fac-
tors to be presented and further analyzed at
the same time.

While both of these methods should

arrive at the same conclusions, there are

advantages and disadvantages for using ei-
ther method. The linear method is somewhat

easier to use, because it is a straight-line
method for recording data. However/ it has
lunited capabilities for assigning values to
the various factors in terms of their unpor-
tance to the resource being considered.

For example, in terms of water quality
protection, the presence of isolated non-tidal
wetlands may not be as important as the
presence of tidal wetlands, in terms of their
function in the environment. The Imear

method has no mechanism whereby increased
value may be assigned to the tidal wetlands
relative to isolated non-tidal wetlands.

In contrast, the overlay method di-
rectiy addresses the area of concern (m this
instance, water quality) before the mapping
process begins. This enables local officials to
identify and evaluate the factors which affect
the area of concern/ and thus assign weighted
values to individual environmental factors.

Although the assignment of these values

entails the formulation of technically-based
judgments about their relative importance,
the potential for recognizing and incorporat-
ing different intensity levels for each factor
may be essential in accurately depicting the
complex interrelationships of a watershed.

NOTE: The Regulations, in identifying the compo-
nents of Chesapeake Bay Preservation Areas, are the
result of a similar process. By mapping the compo-
nents of Preservation Areas/ local governments will
delineate fhose lands which have a significant im-
pact on water quality.

The overlay mapping procedure is
designed to allow new information that may
become available to a locality in the future to
be easily added to the mventory. Moreover,
this methodology is dosely aligned to com-
puter-assisted mappmg programs should a
locality choose to automate its inventory.
Local governments are urged to prepare the
environmental inventory by the overlay
method.

To prepare an environmental inven-
tory using this method, environmental and
relevant cultural, historic, and visual infor-
mation should be mapped on a series of pin-
bar registered transparent sheets all at the
same scale. Consistency in format is essential
to provide meaningful mapping products.
Maps should be prepared for individual fea-
tures or for feature groups like tidal and
nontidal wetlands. All information is mapped
separately in this manner so that it can be
compared to all other pieces of information
by overlaying one upon another.

m-3
n ,89



As required by the Criteria Regula-
tions/ local governments will assess the na-
ture, location, and condition of the followmg
land forms within the local jurisdiction:

Tidal shores

Tidal wetlands

Tributary streams
Non-tidal wetlands

Floodplains
Highly erodible soils
Highly permeable soils
Other lands at local discretion

Although these are features which
must be inventoried, it is recommended that
local governments take this opportunity to
inventory a more comprehensive scope of
environmental and cultural resources. Other

features could include vegetation types, other
soils with constraints to development, under-
ground water resources, existmg land use or
land cover, mineral resources, and unportant
terrestial and aquatic habitat areas.

After the features are identified and

values are assigned to them, the actual physi-
cal inventory wiU be conducted for each fea-
ture. For example/ the wetlands feature will
be mapped after an analysis of the various
types of wetlands. The resulting map will
delineate the boundaries of (1 ) tidal wetlands/
(2) nontidal wetlands that are connected by
surface flow and contiguous to tidal wetlands
or tributary streams, and (3) isolated nontidal
wetlands. Since tidal wetlands and contigu-
ous nonddal wetlands are components of
Resource Protection Areas and the most

important wetlands in protecting water qual-
ity, they should be depicted as being distinct
from isolated nontidal wetlands. This dis-

tmction can be achieved by color or by differ-
ent shades.

Once the categories of features have
been individually mapped, the combined
maps, one upon another, form the final envi-
ronmental inventory. The inventory of fea-
tures will be further analyzed usmg guide-
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MAPPING RESOURCES TABLE 3-1

US. Geological Survey (USGS) topographic maps.
Scale: 1" = 2000'.

National Cteeanic and Atmospheric Administration (NOAA) navigation charts.
Variable scales.

U.S. Geological Survey (USGS) topographic/bathymetric maps.
Scale: 1" = 2000'.

National Wetland Inventory C^WI) maps.
Scale: 1" = 2000'.

Virginia Institute of Marine Science (VIMS) Tidal Marsh Inventories.
Scale: 1" = 2000'.

Federal Emergency Management Administration (FEMA) floodplain maps.
Variable scales.

USDA - Soil Conservation Service soil survey maps.
Variable scales.

Local land use planning maps at larger scales.
Scale ranges from 1" = 200' to 1" = 1000'.

Aerial photographs from the Virginia Department of Transportation, USGS, and the
USDA'Agricultural Stabilization and Conservation Service.
Variable scales.

NOTE: Variations in accuracy and scale among the mapping resources could produce
hindrances to the mapping process. Since the mapping process wUl involve synthesizing a variety
of maps at different 'scales, the potential for mapping error will be increased through scale
conversion. Additionally, the maps from which information will be extracted must be accurate in
terms of the locational distribution. of fhe elements they are depicting. Inaccuracies at this level could
be carried throughout the system and the negative effect on resource documentation could be mag-
nified depending on the number and extent of scale conversions. Thus, the mapping process should
be conducted with great precision, and all attempts to enhance the existing mapping resources
should be made.

ffl-5
11/89



lines introduced later in this chapter to deter-
mine the boundaries for/ first, Resource Pro-
tection Areas and/ second. Resource Manage-
ment Areas.

With the preparation of the inventory
and the introduction of improved informa-
tion as it becomes available/ local govem-
ments will have a comprehensive environ-
mental information base to use in all of their

land use planning efforts. As time and staff
resources permit/ additional analyses can be
undertaken which/ in turn, enhance this
important information resource.

EXISTING MAPPING RESOURCES

As noted earlier, the designation of
Chesapeake Bay Preservation Areas is based
on existing data and mapping resources read-
ily available to Tidewater local governments.
There are certain limitations in the accuracy
of these resources due to scale and methodol-

ogy. Nevertheless, these resources provide
an important tool for local land use planning
and, as such, are appropriate for the designa-
tion of Preservation Areas.

The majority of these mapping re-
sources are available at a scale of 1:24,000
(1 "=2000'), which facilitates the preparation
of overlays of environmental features. Some
of the available mapping products/ like the
USGS topographic maps/ are widely used by
most, if not all, local governments. Other
available mapping resources may be less
familiar/ or they may present a new resource
to localities. Local governments should use
these available resources (identified m Table

3-1) in conjunction with other locally-derived
data sets and maps/ many of which address
the problems associated with scale and accu-
racy

Although the Criteria Regulations do
not dictate a map scale for the designation of
Chesapeake Bay Preservation Areas, local
governments should prepare their designa-
tion maps at a scale that will provide the best
fit with their comprehensive plan, zoning
map, tax maps, or local topographic map-
ping. For many rural local governments, the
1: 24/000-scale will generally be adequate.
For urban and rapidly developing suburban
localities, more detailed mappmg of Preser-
vation Areas may be desirable.

The scale of the final map or maps
designating Chesapeake Bay Preservation
Areas will in large part depend upon the
mechanism local governments choose to
implement the performance criteria at the
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end of the first year. For example, a local
government electing to implement the crite-
ria via an overlay zoning district approach
will likely need to prepare maps at a scale
consistent with the zoning map, typically 1"=
400' or 1"= 600'. In creating the overlay dis-
trict/ the local government wiU delineate a
zone on the basis that, generally/ these fea-
tures (components ofPreservationAreas) exist
within the zone. To assure the reasonable-

ness of this implementation approach, the
boundaries of the zone may be modified with
the introduction of more detailed site-specific
information at the beginning of the develop-
ment process. Many local governments are
familiar with this approach in theu- admini-
stration of floodplain management ordi-
nances.

Larger-scale mappingbecomes less un-
portant when the regulatory vehicle imple-
meriting the performance criteria requires the
detailed mapping of certain features/ i.e. com-
ponents of Preservation Areas/ anywhere
within the local jurisdiction as part of the site
plan review process. In areas where these
features occur/ the performance criteria ap-
ply. This approach is often used with a
"performance zoning" approach. (It has also
been described as a "floatingzone" approach.)
The designation of Preservation Areas is still
important, however, because it indicates
where a prevalence of these sensitive envi-
ronmental features exist. This puts potential
property owners on notice that the area has
unique characteristics and will likely be placed
under stricter regulations.

DELINEATION OF CHESAPEAKE BAY PRESERVATION AREAS FIGURE 3-1

1. Tributary streams: USGS topographic maps

2. Tidal shores: USGS maps and others

3. Wetlands: NWI maps

4. Buffer areas adjacent to other RPA components:
USGS or large scale maps

5. Roodplains: FEMA maps

6. Sensitive soils: SCS soil survey maps

7. Other lands: USGS or larger scale maps

8. Final Chesapeake Bay Preservation Area
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MAPPING NATURAL RESOURCES

The following section provides spe-
cific guidelines on the mapping of individual
features that must or may be components of
Chesapeake Bay Preservation Areas. The
guidelines address the use of existing map-
ping resources available for this effort. The
USGS topographic maps are the most funda-
mental and practical maps to be used, and
they are available for every part of Tidewater
Virginia. USGS topographic maps generally
use contour lines at 2-foot, 5-foot, or 10-foot
intervals to show the shape and elevation of
the terrain.

The standard series ofUSGS maps are
the 7-1/2 minute format quadrangles
("quads"), which use a map scale of 1:24,000,
that is, 1 inch on the map equals 2000 feet on
the land. In Virginia, each map represents an
area approximately 7 miles from east to west
and 8 miles north to south. This scale com-
bines an appropriate amount of detail with a
relatively large amount of land portrayed on
each map/ thus minimizing the number of
maps necessary to cover an area. (See Figure
3-2.)

Recent mapping techniques, such as
aerial reconnaissance for map revisions, have
enabled the accuracy of these maps to be
standardized so that not more than 10% of the

points shown on a map will be in error by
more than 1,30th of an inch. It is important
for localities to note that different quad maps
have different base years, pertaining to when
they were published or last updated. The
base year number appears in the lower right
portion of the map, below the quad name.
Localities should be aware that updated quad
maps generally show more detail than older
quad maps. Areas shown in purple on quad

maps represent features thathavebeen added
from aerial photographs during the map
revision process/ and indicate that the quad
map has been revised. AU efforts should be
made to obtain the most recent quad maps to
facilitate the analysis of accurate information
in the planning process.

The brochure entitled "Topographic
Map Symbols", published by USGS, provides
additional information on the USGS map-
ping process, as well as a list of symbols and
accompanying explanations that aid in the
understanding of USGS maps. Additional
information on USGS maps can be obtained
from the U.S. Geological Survey at the loca-
tion listed in the Appendix, "Government
Resources".

TRIBUTARY STREAMS

Tributary streams are a reasonable
place to begin the mappmg process/ as they
provide the "skeleton" for Resource Protec-
tion Area boundaries and they provide link-
age to the other elements of a regional water-
shed network. Where other RPA features

don't exist, the RPA may only consist of the
100-foot buffer area along both sides of a
tributary stream.

Identifying and mapping tributary
streams is not a complicated process, since
they are dearly marked on USGS topographic
quadrangle maps. On USGS maps, the Bay
and its tributaries are shown in blue. Peren-

nial streams, which are portrayed on these
maps with solid blue lines, must also be in-
eluded in mapping tributary streams because
their flow of water is constantly connected to
the larger rivers. Intermittent streams, which
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DELINEATION OF PRESERVATION AREAS USING USGS MAPS FIGURE 3-2
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maps.
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are shown as broken blue lines, are only
sporadically connected by water flow to tribu-
tary streams/ so they are not truly tributaries.

In mapping tributary streams/ local
governments should also consider the pres-
ence of drainage and navigation canals that
may be linked to the regional watershed sys-
tem. Typically, such canals are indicated on
USGS maps in the same manner that tribu-
tary streams are indicated. However, drain-
age and navigation canals are generally the
results of human intervention into the drain-

age system and tend to follow rather obvious
straight or angular paths.

In addition, it is important to note that
tributary streams and drainage/navigation
canals may be shown on USGS maps in purple/
rather than the standard blue color. As dis-

cussed earlier, the purple color indicates fea-
tures that have been added or revised on

more recent quad maps. Therefore, these
purple water features should be mapped/
along with the more prevalent blue water
features, during the environmental inven-
tory process.

DELINEATION OF TRIBUTARY STREAMS USING USGS MAPS FIGURE 3-3

Tnfrutaxy streams aw coloredin blue on
ysG&maps. Narrow tributary stoeams
are a solid Wue line.

^

tnterotittent streams are
shown with a broken blue

tine on USGS raaps.
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TIDAL SHORES

Tidal shores are defined in the Criteria

Regulations as the land contiguous to a tidal
body of water between the mean low water
level and the mean high water level. (See
Figure 3-4. ) In Tidewater Virginia, portions
of all major rivers and their tributaries are ti-
daily influenced/ which simplifies identifica-
tion. All tidal lands immediately adjacent to
the Bay will be included in the tidal shore des-
ignation, in addition to the tidal shores of the
James, York, Rappahannock, Potomac and
Appomatox rivers west to the fall line. Also/
the smaller Pamunkey/ Mattaponi, Pi-
ankatank/ Chickahommy, Yeocomico, and
Elizabeth rivers, to name a few, have consid-
erable lengths of tidal shores. In addition,

almost all the first order streams that feed into

the ddal portions of the rivers mentioned/
and those smaUer tidal rivers and mlets not

mentioned/ have significant lengths of tidal
shores.

The process of mapping tidal shores
can begin with information provided on USGS
topographic quadrangle maps/ which give a
general depiction of rivers and their tributary
streams. (See Figure 3-5.)

Navigation maps for the Chesapeake
Bay area/ available from the National Oceanic
and Atmospheric Administration CNOAA)/
portray the area between the high water line
and the low water line/ which constitutes the
tidal shore. (See Figure 3-6.)

TIDAL SHORES FIGURE 3-4

TIDAL SHORE

Mean low water level

Mean high water level
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TIDAL SHORES FIGURE 3-5
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DELINEATION OF TIDAL SHORES USING NOAA MAPS FIGURE 3-6
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In some parts of Tidewater Virginia,
USGS topographic/bathymetric quadrangle
maps are also available. These maps depict
depth contours (isobaths) at 1-meter intervals
to show the land beneath bodies of water. The
increased level of shoreline detail shown on

these maps may be useful in the delineation
of tidal shores.

wetlands along a tributary stream is a strong
indicator of the probable existence of tidal
flows. (The codes used in the National Wet-

land Inventory maps are explained in the
following section on mapping wetlands.)
Local navigational data and related data on
tidal ranges can also be used to detennme
tidal influence.

Since the upper reaches of tributary
streams may become nontidal, these areas
will need to be examined in more detail.
Useful information can be obtained from

National Wetland Inventory maps/ which are
published by the U. S. Fish and Wildlife Serv-
ice. (See Figure 3-7. ) The presence of tidal

Additional information on the extent

of tidal flows necessary for tidal shore desig-
nation is available from the Vu-ginia Institute
of Marine Science (VIMS), the U. S. Army
Corps of Engineers, and the U.S. Fish and
Wildlife Service, as well as from other public
and private maritime organizations and clubs.

DELINEATION OF TIDAL SHORES USING NWI MAPS FIGURE 3-7
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WETLANDS

The mapping of wetlands represents
perhaps the most difficult yet most impor-
tant task in the designation of Chesapeake
Bay Preservation Areas. Resources to be used
by local governments in mapping wetlands
include the National Wetlands Inventory
maps, USGS topographic maps, and soil sur-
veys. Of these/the National Wetlands Inven-
tory (NWI) maps are the most significant
resource for local Preservation Area designa-
tion. NWI maps should be used in conjunc-
tion with the other resources, especially hydric
soils data from soil surveys/ when these re-
sources are available. Another mapping re-
source that can be useful in identifying wet-
lands is color-infrared aerial photography.
Although such photography can be expen-
sive/ it has the advantage that it can be used in
the office to identify areas where other data is
less conclusive, thus preventing the need for
much field verification during the develop-
ment of the planning information base.

In the paragraphs below, procedures
for identifying and mapping wetlands are
described based on the Federal Manual for
Identifying and Delineating Jurisdictional
Wetlands. Local governments are strongly
urged to follow the off-site procedure for
mapping wetlands which is described in that
manual in order to designate Preservation
Areas withm their jurisdiction. This proce-
dure centers on the use ofNWI maps, backed
up by other mapping resources. Areas where
the NWI data cannot be supported by data
from other resources can be identified on

working maps and checked against aerial
photographs/ or field verified as time and
resources allow

It should be noted that although the
National Wetlands Inventory for Tidewater
is criticized for a high degree of inaccuracy,
inaccuracies are primarily the result of the
scale of the map. 2 Problems arise when NWI
maps are used for regulatory programs (even
so, a number of state and local wetlands ordi-
nances rely on NWI to establish wetlands
districts). 3 For the purposes of delineating
Chesapeake Bay Preservation Areas and
generally establishing a plannmg informa-
tion base, NWI maps are a useful and impor-
tant tool for local governments. Delineation
of detailed boundaries of wetlands or other

components of Preservation Areas forregula-
tory purposes should ordinarily be deter-
mined on a site-spedfic basis by an applicant
prior to site plan review. In most cases, the
local designation map or map series will be
used in order to identify the general location
of these land features.

National Wetlands Inventory

National Wetland Inventory maps are
produced by the U. S. Fish and Wildlife Serv-
ice as part of their systematic effort to classify
and map America's remaining wetlands. In
most cases/ photo-interpretation of color-in-
frared photographs was combmed with an
examination of existing information and field
verification by Fish and Wildlife Service bi-
ologists to produce inventory maps. (See
Figure 3-8. ) NWI maps are able to show wet-
lands as small as 1, 10 of an acre. However, in

preparmg NWI maps, 4 the Fish and Wildlife
Service used aerial photo imagery that is
variable in scale and in resolution. Wetlands

without a very distinct "signature" on an
aerial photograph may not be mapped unless
they are greater than one acre in size.5
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DELINEATION OF WETLANDS USING NWI MAPS FIGURE 3-8
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modifying terms
system

The hierarchical classification scheme

used by the Fish and Wildlife Service divides
wetlands into five major systems which re-
fleet the location of the wedands: marme, es-

tuarine, riverine, lacusti-ine, and palustrine.
These systems, with their subsystems/ are
further divided into classes which reflect both

the types of vegetation and the types of soils
or substrates found in the wetlands.

All NWI maps are on the same scale as
USGS topographic maps (1" = 2,000') and use
the same quadrangle system. The wedands
are noted on NWI maps using an alpha-
numeric code. That code is based on the

Merarducal classification scheme used by the
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Fish and Wildlife Service. As an example/ a
wetiand which is coded as E2EMP6 can be
decoded as follows:

System/Subsystem Class/Subclass

E 2 EM

Water Regime

p

Modifier

6

The most important of these catego-
ries are the system, subsystem/ and water

regime. Other categories within the key do
not lend information which is needed to de-

termine tidal or nontidal influence. The sys-
tem code uses the first letter of the particular
system; in the example given earlier, E2EMP6
is in the eshiarine system. (See Figure 3-9.)

Subsystems are found within the Estu-
arine. Marine, Lacustrme/ and Riverine Sys-
tems/ and are indicators of tidal or nontidal

influence for these systems. Palustrine wet-
lands have no subsystem. Subsystems are
denoted with numbers, as shown in Figure
19. In the example used above, E2EMP6 is in
the Eshiarine mtertidal subsystem.

NWI CLASSIFICATION FJGURE3-9

Estuarine

Palustrine

Riverine

Marine

Lacustrine

Subtidal (El - submerged)

Intertidal (E2)

No Subsystem

Tidal (RD

Lower Perennial (R2 - nontidal)

Upper Perennial (R3 - nontidal)

Intermittent (R4)

Subtidal (Ml - submerged)

Intertidal (M2)

Umnetic (LI - submerged)

Uttoral (L2 - tidal or nontidal)

Source: Fish and Wildlife Service, Classification of Wetlands, 1979

The water regime is helpful for
determming the tidal or nontidal na-
ture of palustrine wetlands or lacus-
trine wedands within the littoral sub-

system. The water regime is typically
the fifth character within the NWI
classification code. To use another

example:

PF01C = Palustrine (P)/ (no subsys-
tem). Forested (FO), Broad-leaved

Dedduous (1), Seasonally Flooded (C:
Seasonally Rooded water regimes are
nontidal).

To return to our initial ex-

ample/ although sufficient informa-
tion was found within the system and
subsystem to determine tidal influ-
ence, one could also use the water

regime: E2EMP6 is in the Irregularly
Flooded water regime/ which is tidal.

NWI Codes for wetland water

regimes are shown in Table 3-2.
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NWI CODES FOR WETLAND WATER REGIMES TABLE 3-2

NONTIDAL

A = Temporarily Hooded
C = Seasonally Flooded
E = Seasonally Flooded/

Saturated

F = Semipermanentiy Flooded
H = Permanently Flooded
K = Artificially Hooded
Z = Permanently Flooded/

Intermittently Exposed

TIDAL

L = Subtidal (submerged)
M = Lregularly Exposed
N = Regularly Flooded
P = Lregularly Hooded
R = Seasonally Flooded
V = Permanently Flooded/Tidal

Source: Adapted from Fish and WUdlife Service, Classification of Wetlands, 1979

Wetlands Delineation

The procedure for identifying and
mapping wetlands is described in detail in
the Federal Manual for Identifying and De-
lineatingjurisdictional Wetlands. This man-
ual was published m 1989 as a cooperative
effort by several federal agencies: the U. S.
Army Corps of Engineers, The U.S. Environ-
mental Protection Agency, the U. S. Fish and
Wildlife Service/ and the U.S.D.A. Soil Con-
servation Service. The federal manual serves

as the technical basis for recognizing and
definmg wetlands which are jurisdictional,
that is, regulated by federal law.

Note: Copies of the federal manual will be supplied
to local governments in coming months by the De-
partment

The federal manual identifies three

mandatory technical criteria which must be
identified before an area is considered to be a

jurisdicdonal wetland. These criteria are
hydrophytic vegetation, hydric soils, and
wetland hydrology.

Hydrophytic/or "water-loving, " plants
are those which require water or wet soils to
live, or wMch tolerate wet conditions that are
often deficient in oxygen. Hydric soils are
saturated, flooded, or ponded long enough
during the growing season to develop an-
aerobic (no oxygen) conditions in the upper
layers. Wetland hydrology is, as the Federal
manual says, the "driving force" wMch cre-
ates wetlands, because it is directly respon-
sible for evidence of the other two criteria.

Hydrology describes the distribution and
circulation of water; in wedands/ hydrology
is characterized by flooding or saturation
which is either permanent or which recurs for
significant periods of time (usually a week or
more during the growing season, which is
between March and October in Virginia). The
Federal manual gives specific parameters for
each of these technical criteria/ and also de-
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scribes "field indicators", that is, physical
properties of the three criteria which are useful
to people who go out in the field to identify
wetlands.

OFF-SITE PROCEDURE

Before field inspections are under-
taken, the process of wetland identification
begins with an off-site exammation of exist-
ing maps and photographs. Off-site determi-
nations can be made in the office/ using a sbc-
step method.

STEP 1

Locate and mark the area on a USGS topo-
graphic map/ noting symbols which indicate
marshes or swamps.

STEP 21

Check the area on National Wetland Inven-

tory maps/ state wetland maps, or local wet-
land maps if they are available. The effective
date of the maps should be noted, since land
use changes may have altered the area.

STEP 31

Review Soil Conservation Service soil sur-

veys. They may show that there are no hydric
soils/ which would reduce the possibility that
wetlands are present. If hydric soils are indi-
cated, there is a high probability that the area
is a wetland.

flooded crops, evidence of crop stress due to
wetness, greener vegetation m dry years, and
differences in vegetation patterns due to dif-
ferent planting dates caused by seeding de-
lays in wet areas. Photo-interpretation can be
difficult because of vegetation cover, so find-
ings from other sources may be more helpful
in some cases. Enhanced color infra-red

photographs are helpful m identifying satu-
rated and inundated areas, although they are
expensive. Weather data should be checked
for the year in which the photo was taken/ in
case predpitation was abnormally high or
low. Using photos from several years can be
useful to establish a basis for comparison.

STEPSj
Inspect site specific information, if it is avail-
able. Such information may have been col-
lected by government agencies or environ-
mental consultants, for example.

STEP 6j

STEP 4|

Examine recent aerial photos of the area. Signs
of wetlands to look for in these photos are
hydrophytic vegetation (such as swamp
cypresses), surface water/ saturated soils,

Make a determination. Wetlands can rea-

sonably be assumed to exist if all three para-
meters (soil, vegetation, and hydrology) are
identified using any of the following tech-
mques:

1. The area is shown as a wetland on

NWI or other wetland maps/ or;

2. Site-specific information confirms
the presence of hydrophytic vegetation, hy-
dric soils, and/or wetland hydrology, or;

3. Hydric soils are shown on the soil
survey, and signs of wedands are seen in
aerial photos.
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Some localities in Tidewater Virginia
may have Tidal Marsh Inventory studies
available from the Virginia Institute of Ma-
rine Science. These studies can be used to

supplement the off-site identification proce-
dure.

NOTE: The following section presents the Federal
Manual's on-site procedure for wetlands identifica-
tion. This is provided only as general information
for local governments. It may be useful to local
governments wishing to field check areas where
existing data may be inconclusive. Local govem-
ments are not required/ however, to field verify data
m order to designate Chesapeake Bay Preservation
Areas.

ON-SITE PROCEDURE

On-site field inspection procedures are
useful when there are areas wMch need addi-
tional information in order to make definite

identification. Tidal wetlands generally are
easy to identify, since water usually floods
the area twice a day. (Some tidal wetlands
may be irregularly tidal, or seasonally tidal.
For instance, lagoons may be flooded only
during major winter storms, while other ar-
eas may be affected only by early sprmg snow
melt Because of cases such as these, detenni-

nation of questionable tidal wetland areas is
best made during the late spring, summer
and early fall. ) Nontidal wetlands are often
easy to identify as well, since water may stand
in them for most of the year. Some areas,
however, may not be so easily recognized. In
these cases, the three major technical criteria
mentioned earlier must be applied in making
on-site inspections for wetlands identifica-
tion.

Hydrophytic Vegetation

Plants that grow in wetlands are das-
sifted in two ways. One way is by their
stratum, that is, whether they are trees, sap-
lings/ shrubs, vines, herbs or bryophytes
(mosses and livenvorts). The other way is
according to theu- relative ability to live in
either wetlands or uplands. If a plant is found
only m wet areas, it is classified as "obligate"
(OBL). If it is found in either wetlands or

uplands, it is classified as "facultative" (FAC),
and if it is facultative but is found more often
in wetlands it is considered to be "facultative

wef/ (FACW). Other plants are found only in
uplands (UPL) or more often in uplands than
in wet areas (FACU). (Specific definitions for
these classifications are provided in the Fed-
eral manual.)

If all of the plants in an area are obli-
gate species, then that area is likely to be a
wetland. If more than half of the plants in all
of the strata are OBL, FACW or FAC, then
hydrophytic vegetation is considered to be
dominant in that area, and it is weighed as a
consideration along with hydric soils and
hydrology.

A photographic guide to prevalent
plants in Virginia's wetlands will be included
with forthcoming chapters of the Local Assis-
tance Manual. These plants are listed in the
following table. (Table 3-3.)
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SOME TYPICAL DOMINANT PLANTS IN VmGINIA'S WETLANDS TABLE 3-3

Scientific Name

TREES

Acer rubrum

Betula nigra
Fraxinus pennsylvanica
Liquidambar styradflwi
Nyssa acfuatica
Nyssa sylvatica
Quercus michauxii
Taxodium distichum

SHRUBS

Alnus semdata

Cephilanthus ocddentalis
Clethra alnifolia
Lindera benzoin

Magnolia virginiana
Myrica cerifera.
Salix (most species)
Vaccimum corymbosum

VINES

Smilax rotundifolia

HERBACEOUS PLANTS

Acorus adamus
Arundinaria gigantea
Boehmeria cylindrica
Carex spp.
Eupatoriadelphus spp.
Hibiscus moscheutos

Iris spp.
Juncus effusus
Ludwigia spp.
Nymphaea spp.
Onoclea sensttnlis
Osmunda cinnamomea

Peltandra virginica
Phragmites austndis
Polygonum spp.
Pontederia cordata

Siigittarw spp.
Saururus cemuus

Typhaspp.

Common Name

Red Maple
River Birch
Green Ash

Sweetgum
Water Tupelo
Black Gum

Swamp Chestnut Oak
Bald Cypress

Hazel Alder
Buttonbush

Sweet Pepperbush
Northern Spicebush
Sweetbay Magnolia
Southern Waxmyrtle
Willows (various species)
Highbush Blueberry

Common Greenbriar

Sweetflag
Giant Cane
False Nettle
Sedges
Joe Pye Weed
Marsh Hibiscus
Irises (various)
Soft Rush
Seedbox
Waterlilies
Sensitive Fern
Cmnamon Fern
Arrow Arum
Common Reed

Smartweeds spp.
Pickerel Weed
Arrowhead
Lizard's Tail

Cattail spp.

Indicator

FAC
FACW
FACW
FAC
OBL
FAC
FACW
OBL

OBL
OBL
FAC
FACW
FACW
FAC
FACW (most)
FACW

FAC

OBL
OBL
FACW
OBL orFACW
FACW (most)
OBL
OBL
FACW
OBL (most)
OBL
FACW
FACW
OBL
FACW
OBL
OBL
OBL
OBL
OBL

Source: Chesapeake Bay Local Assistance Department
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Hydric Soils Wetland Hydrology

Soils are regarded as hydric if they are
saturated/ flooded, or ponded long enough to
develop anaerobic (no oxygen) conditions in
their upper layers. Chemical changes which
result from prolonged saturation (at least one
week during the growing season) are reflected
in the soil color and other physical character-
istics which are used to identify these soils.
Indicators of these changes/ which are ex-
plained in more detail in the Federal manual,
are the soil's composition/ its color, and, in
some cases, its smell.

The composition of hydric soils is das-
sified as either organic or mmeral. Organic
soils are of three types: muck (saprists), peat
(fibrists), or a combination of the two which is
either mucky peat or peaty muck (hemists).
Mineral soils are characterized by motdes or
gleying, which reflect chemical processes in
the soil.

Hydric soils are also identified and
classifiedby inspection of the soil colors, which
are compared to a standardized soil color
chart. In some cases/ organic hydric soils may
be recognized by their sulfurous smell, like
rotten eggs, or by their greasy feel.

Determination of hydric soils is as-
sisted by the use of county soil surveys. If
hydric soils are found on the soil survey map
for the area in question, an inspection in the
field can be undertaken to compare the soil to
its description in the soil survey report. If
there is no information which is specific to a
site, then the physical characteristics of the
soils in that area can be investigated using the
"field indicators" of soil composition, color
and smell. These field indicators are de-
scribed in detail in the Federal manual.

The occurrence of wetlands is depend-
ent upon the hydrology of an area, which is
affected by a number of factors such as the
amount of precipitation, topographic vari-
ations, soil permeability/ and plant cover.
Recorded data on the frequency and duration
of inundation, which is necessary to deter-
mine if an area is flooded or saturated for

prolonged periods/ is available from several
sources. The U. S. Army Corps of Engineers'
district offices have data for major waterbod-
ies and other site-specific areas; the U. S.
Geological Survey has stream and tidal gauge
data; and the National Oceanic and Atmos-

pheric Administration has tidal gauge data,
as well. State, county and local agencies have
flood data. Soil Conseryation Service state
offices have data on small watershed projects,
and private landowners or developers often
have site-specific data such as depths of water
tables or groundwater wells.

Aerial photographs can be helpful in
showing evidence of flooding and saturation,
particularly those taken before trees leaf out
completely in the spring. It is best to examine
aerial photos from several consecutive years/
to account for abnormally dry or wet seasons;
the U.S. Weather Service maintains historical

weather records for comparisons. The U. S.
Department of Agriculture has been rephoto-
graphing the state of Virginia in 1989 to pro-
duce color infra-red aerial photographs. The
state was previously photographed aerially
in the early 1980's. These color mfrared
photographs can be produced at various scales
and can be used in conjunction with USGS
quadrangle maps/ as well as with NWI maps.
In addition, the Virginia Department of Trans-
portation (VDOT) often takes color infrared
photographs along proposed road align-
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ments. These photographs are sometimes on
a more detailed scale/ e. g., 1 : 6,000, or 1" =
500'. Various types of aerial photographs,
such as tme color photos, of agricultural ar-
eas may be obtained from the Agricultural
Stabilization and Conseryation Service.

Although wetland hydrology is often
quite apparent, in situations where the land is
obviously soggy or flooded there may be
instances which are not so dear, especially at
a wetland/s upper edges. In such areas, the
emphasis for wetland identification is on the
vegetation and soils. The federal manual
gives a detailed description of field indicators
for wetland hydrology/ wMch indude: visual
observation of flooding and saturation; iron
oxide concretions along plant roots; water
marks on trees; drift lines on the ground;
water-bome sediment deposits; water-stained
leaves; scoured areas from flooding erosion;
certain wetland drainage patterns; plant
adaptations to wet conditions (such as shal-
low tree roots); and hydric soil characteris-
ties.

Types of On-Site Procedures

There are three kinds of on-site meth-
ods described in the federal manual which

are used in making wetlands identifications
in the field: routine, intermediate-level, and

the comprehensive method. The size and
complexity of the area will affect the type of
on-site method used. Each of these methods

is explained in greater detail in the federal
manual.

If an area is less than five acres in size,

or if it is larger than five acres but has rela-
tively homogeneous types of vegetation/ then
the routine method is used.

If the area is larger than five acres/ or
smaller than five but has highly diverse vege-
tation, then the intermediate level method is

used. This method is also helpful when there
is a gradual or indistmct boundary between
wetlands and uplands. The intermediate
method uses baselines, transects, and sample
plots in order to determine more accurately
the prevalence of different plant spedes.

The comprehensive method requires
detailed documentation about large or highly
complicated areas, so it is a complex and time
consuming process. If it is determmed that
the comprehensive method is absolutely
necessary on a given site/ then professional
help may be needed.

On-site determinations of wetlands

should be preceded by a pre-inspection proc-
ess to prepare for the field work. This process
involves five steps:

STEP 11
Locate the project area on a map or an aerial
photo, and determine the limits of the area of
concern.

STEP 2

Estimate the size of the subject area.

STEPS

Review existing background information and
determine the site's topographical setting/
such as a floodplain or ridge and swale com-
plex. Also determine, to the extent possible,
its range of soils and vegetation types.
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STEP 4 1
Determine whether a disturbed condition

exists. If parts of the area's vegetation, soils or
hydrology have been significantly altered,
the limits of these disturbed areas should be

identified in order to evaluate them sepa-
rately after the undisturbed areas have been
evaluated. Disturbed area determination

procedures are explained in more detail in
the federal manual.

STEPS

Dedde on the field determination method to
be used.

The designation of Resource Protec-
tion Areas (RPAs) reqiiires the indusion of

tidal wetlands/ as well as nontidal wetlands

which are both contiguous and connected by
surface flow to either tidal wetlands or tribu-

tary (perennial) streams. Figure 3-10 shows
the conceptual relationship of various types
of wetlands to Resource Protection Area and

Resource Management Area (RMA) designa-
tions. Note that one of the illustrated noncon-

tiguous nontidal wetlands is along an inter-
mittent (nontributary) stream. This wetland
is ultimately connected by surface flow to a
perennial stream. Because this particular
wetland satisfies only one of the two criteria
necessitating designation as an RPA, locali-
ties may exercise their judgment and desig-
nate such a wetland as either an RPA or an
RMA. Another wetland shown on the same

illustration is lacustrme, that is, it is assod-
ated with a lake. Such a wetland is another

type of area for which a locality may wish to
exercise its judgment by designating the
wetland as part of an RPA as an "other land"
which functions to protect the quality of state
waters.

As noted earlier, the three technical
criteria which must be met for an area to be

identified as a wetland arehydrophytic (water
loving) vegetation, hydric (no oxygen) soils/
and wetland hydrology. Of these three
mandatory technical criteria, wetland hydrol-
ogy is the most important because it causes
hydric soils and a predominance of hydro-
phytic vegetation. The federal manual states
that an area has wetland hydrology when
saturated to the surface or mundated with

water for usually one week or more during
the growing season. The growing season for
Tidewater Virginia runs, on the average/ from
March through October of each year.

Figure 3-11 (Scenario A) illustrates how
the technical criterion for wedand hydrology
is related to designation of nontidal wetlands
as RPAs and RMAs. A nontidal wetland

system is shown in which part of the land-
scape is saturated throughout most of the
growing season and part of it is not. The
federal manual defines saturation as that

which is within 18 inches of the surface de-
pendent on the soil's permeability. "Surface
flow" is to be interpreted literally as actual
ground sahiration orinundation when desig-
nating Resource Protection Areas. To be
consistent with the technical criterion for

wetland hydrology, designation of a nontidal
wetland within a Resource Protection Area
should include all nonddal wetlands which

are both contiguous and satisfy a hydrologi-
cal connection/ either singulariy or as a con-
tinuous unit, by surface flow to a tidal wet-
land or tributary stream for a week or more
during the growing season.

Figure 3-12 (Scenario B) illustrates
some examples of wetland designation based
on NWI maps. Some wetlands on these maps
are clearly associated with tributary streams.
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CONCEPTUAL WETLAND KPA/RMA RELATIONSHIPS FIGURE 3-10

NONTIDAL TRIBUTARY
STREAM (RPA)

NONTIDAL WETLAND
(RPA, OTHER LANDS,
orRMA)

LAKE

ISOLATED NONTIDAL
WETLAND
(Candidate for RMA)

NONTIDAL WETLAND
CONTIGOUS TO TIDAL
WETLAND (RPA)

NONTIDAL INTERMITTENT STREAM

- NONTIDAL WETLAND
(RPA, OTHER
LANDS, or RMA)

NONTIDAL WETLAND CONNECTED
BY SURFACE FLOW AND CONTIGUOUS
TO TRIBUTARY STREAM (RPA)

UPSTREAM UMFT OF TIDE

TIDAL WETLANDS
(RPA)

TIDAL TRIBUTARY
STREAM (RPA)
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NONTIDAL WETLAND CONNECTED TO A TRIBUTARY STREAM (SCENARIO A) FIGURE 3-11

TRIBUTARY STREAM

NONTIDAL WETLAND

PSS1/EME

emergent and
saub/shrub

seasonally sahuated

l:fl ,1 .&«

PF01E

forested
seasonally
saturated

PF01A

forested
temporarily
flooded

. ». t'.if*^

u

Section A-A'

These nontidal wetlands must be mapped
under the Resource Protection Area (RPA)

designation since they are contiguous and
connected by surface flow to a tributary stream.

This nontidal wetland wiU likely be inapped under
PF01A I_ t.llle Resource Management Area (RMA)

designation since it is an isolated wetland not
connected by surface flow to a tributary stream.

L- TRIBUTARY STREAM
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NONTTOAL WETLAND CONNECTED TO A TRIBUTARY STREAM (SCENARIO B) FIGURE 3-12

INTERMTTTENT STREAM

- TRIBUTARY STREAM

\^-

PF01E

PF01A

PSS1A

PF01A

These nontidal wetlands must

be mapped under the
Resource Protection Area

(RPA) designation since they
are contiguous and connected
by surface flow to a
tributary stream.

PF01E

This nontidal wetfand could be mapped
under the Resource Management Area
(RMA) designation since it is connected
to an intermittent stream and is not

contiguous to a tributary stream, or as a
Resource Protection Area (RPA) under "other
lands"

m-27
11/89



Where stream channels are narrow/ wetlands

may show up on NWI maps as heavy dashed
lines. Changes in the predominant vegeta-
tive stratum or water regime are indicated by
the same alpha-numeric code discussed ear-
lier in this chapter. Heavy dashed lines per-
pendicular to stream channels are also used
on NWI maps to mark distinct changes in
vegetation along a given stream segment.
When using NWI maps/ a comparison with
USGS maps is useful in order to distmguish
perennial from intermittent streams and to
locate flatter areas along stream channels
where wetlands are likely to occur.

Cross-checkmg NWI maps with USGS
maps may reveal that nearly continuous
wetlands occur even where stream flow

changes from perennial to intermittent. In
such cases these nontidal wetlands are con-

tiguous to perennial waters/ and hydrologi-
cal connection by surface flow (again/ for a
week or more during the growing season) is

virtually certain during any year of average
rainfall. These nontidal wetlands should be

designated as RPAs. Conversely, as is also
shown in Figure 3-12 (Scenario B)/ a wetland
with a given classification on an NWI map
might in fact be spatially separated by an
intermittent stream from the same type of
nontidal wetland. In such instances a locality
could designate a wetland as either an RPA
(other lands) or as an RMA (noncontiguous).

The 1989 Virginia Outdoors Plan
identifies Virginia wetlands that have prior-
ity for protection; these wetlands are unique
or particularly representative of a certain com-
munitytype. Table 3-4 lists wetlands in Tide-
water Virginia which have been identified as
priorities for protection by the Virginia Out-
doors Plan, following the U.S. Fish and Wild-
life Service's Wetlands Priority Protection
Plan. 6 Local governments may find this list
useful, generally for planning purposes and
in their environmental inventories.

.";<..;
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WETLANDS THAT HAVE PRIORITY FOR PROTECTION TABLE 3-4

Accomack County

South Island Complex
Fox & Little Islands
Freeschool Marah
Michael Marsh

Byrds Marsh
Baileys Ridge
Marks Island/Jacks Island
Halfmoon Island
Webb Island
Flannegan Point Marsh
Custis Cove Marsh

Big Marsh Complex
Parkers Marsh

ScuitkUl Neck Marsh Complex
Hacks Neck
Hyslop Marsh
Pitts Creek Marsh
Drujmnonds Millpond
Wallops Island
Watts Island
Chincoteague hiterior

Swale Wetlands
Cedar Island
Metomkin Island

Ouncoteague NWR
SaxisWMA
Parramore Island
Revel Island
Sandy Island
Assawoman Island

Alexandria

Rolfs Tract Nahiral Area

Caroline County

SkinkereNeck
Moss Neck/Corbins Neck
Alexander Berger

Memorial Sanctuary
Camden
Meadow Creek Pond
Ware Creek
Pete Ross Swamp
Rather Qen Wetlands
Turkey Track Creek
North Anna River Wetlands

Charles City County

Herring Geek Marsh
Weyanoke Point
Parson's Island/

Sunken Marsh/Old Neck
Moms Creek Marsh

Ouckahoauny River Marahes
Chickahoinuiy Swamp
Lower Kittewan Marsh
Salem Run Bog
Quckahominy WMA

Chesapeake

Pocaty Creek Swamp
Northwest River Wetlands
West Landing
Cum Swamp

Chfflterfield County

Dutch Gap Fault
Appomattox River Marshes
Appomattox River Wetlands
PresquUeNWR

Essex County

Otterbum Marsh
Drake's Mareh
Horsehead Point
Marsh Point
Tobys Point
Beveriy Marsh
Payne's Island.
Broad Creek
Mount Landing Creek

Wetlands
Hoskms Creek Marsh
Piscalaway Creek Marsh
Paynes Island/Beveriy Marsh
Dragon Run
Jones Creek Wetlands
Devil's Horseshoe Hbow
Baylor Swamp

Fairfax County

Mt Vernon Tidal Maish
Dogue Creek
Pohick & Accotmk Greeks
Great Marsh
Kanes Creek
Burling Woods Park
Eakm Park Wetlands
Mason Neck NWR
Fraser Preserve

Gloucester County

Ouckahominy Swamp
North Anna River Wetlands
CuriesNeck

Henrico County

Ouckahominy River Preserve

Isle of Wieht County

Lawnes Nedc Creek Marsh
Pagan River Marsh
Ragged Island WMA
BaUard Marsh
Blackwater River Swamp
Horse Swamp
Zuni Pine Barrens

Tames Citv County

Big Marsh Point
Yarmouth, Simpson & Wright Creeks
Ware Creek & Terrapm Point
Taskin as Creek
Passmore Creek
College Creek Marsh
QuselRunBog
Quckahominy River Marshes

Kine Georee County

Moss Neck/Corbins Neck
SldnkersNeck
Qeve Marsh
Horsehead Point
Marsh Point
Tobys Point
Caledon Creek
Chotank Creek
Persimmon Point
Gambo Creek
Upper Machodoc Creek
Nanzattco WMA

Kine WUliam Counfrv

Brooks Creek Marsh
Heartquake Creek Marshes
Green Island Marshes
Cohoke Marsh
Sweet Hall Marsh
Lee Marsh
El than Marsh
Horse Landing
Pointers Landing
Walkerton
Oaybome Creek Marsh
Pamunkey hidian Reservation
Shanty Creek
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TABLE 3-4 CONT.

Lancaster County

Mosquito Island
North Point Marsh
BeUe Island
BeUe Isle

Mathews County

LUleys Neck
Mathews County Interior Wetlands

Middlesex County

Dragon Run

New Kent County

UUy Point Mareh Complex
West Island
Cousiac Marsh
Hill Marsh
Ware Creek & Terrapin Point
Ouckahominy River Marshes
Chickahominy Swamp
Lanexa Marsh

Cumberland Thoroughfare
Matton Creek

Whites Landing
Holts Geek
North Anna River Wetlands

Big Creek

Newport News

Mulberry Island
Warwick River

Northampton Coimtv

Butlers Bluff
Fishennans Island
Greens Creek
Plantation Creek
Wreck & Bone Islands

Savage Neck Dunes
Eastern Shore of Virginia NWR
Mockhom Island WMA

Hog Island
Cobb Island
Godwin Island
Ship Shoal Island
Mink Island

Myrtle Island
Smith Island
Rogue Island
Magothy Bay

Fringing Bottomlands

Northumberland County

Hack Creek
Bluff Point Marsh
Bell Swamp/Owens Point
Dameron Mars
Prince Georee County

PoweU Creek Marsh
Kennon Marsh
Ward's Creek
Dutch Gap Fault
Upper Chippokes Creek
Appomattox River Wetlands
Appomattox River Marshes

Prince William County

Neabsco Creek Marsh
PoweU's Creek
Quantico Creek
Chopawamric Creek
Featherstone NWR
MarumscoNWR

Richmond County;

Broad Creek
Cat Point Creek
Little Carter Creek Marsh

Totuskey Creek
Downing Bridge Marsh
Jones Creek Wetlands

Spotsvlvania County

Alexander Berger Memorial Sanchiary
Ware Creek
Hazel Run Fault

Stafford County

Aquia Creek
Accakeek Creek
Potomac Creek

Chopawamsic Creek
Tank Creek Fault
Crows Nest

Suffollc

Nansemond River/Bennett Creek Marshes
Hoffler Creek Marsh
South Quay Pine Barrens
Blackwater River

Great Dismal Swamp NWR

Sunrv Countv

Upper Ouppokes Creek
Sunken Meadow Pond

Crouch Creek & Timber Neck Creek
Lower Ouppokes Creek Marsh
Hog Island
Lawnes Neck Creek Marsh

Blackwater River Swamp
Suny Site
Swann's Point
Mt Pleasant

Vireinia Beach

North Landing River Wetlands
Pocaty Creek Swamp
Seashore State Park
Blackwater Creek

Pungo Causeway
False Cape State Park
Gum Swamp
Stumpy Lake
Back Bay Wetlands
Back Bay NWR
Pocohontas WMA

Trojan WMA
Barbour's Hill WMA

Westmoreland County

Drake's Marsh
Otterbum Marsh
Nomini Cliffs
Cumoman Bay
HoUis Marsh Island

Bridges Creek

York County

CoUege Woods
Grafton Ponds

Source: Virgima Department of Conserva-
tion and Recreation, The 1989 Virynia
Outdoors Plan.
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FLOODPLAINS

Floodplain information is typically
presented in terms of floods that may occur
every two, five, ten/ twenty, fifty/100, or 500
years. The severity of these floods increases
as the frequency decreases. The flooding
effects of a storm that might be expected to
occur once every 100 years will be of a greater
magnitude and severity than a storm that
might be expected to occur once every two
years. These "100-year floods", which are
calculated from information collected over

many years, are the ones which are most often
used for the purpose of delineating
floodplains. In planning for a 100-y ear flood/
all other storms that would be likely to induce
floods of less frequency and severity are auto-
matically taken into account.

Flood Hazard Boundary Maps are the
most widely used method for the delineation
of flood-prone areas. These maps are avail-
able through the National Hood Insurance
Program/ which is managed by the Federal
Emergency Management Agency (FEMA).
Floodplain boundaries for 100 and 500-year
frequency storms are delineated on these maps
along with information on flood hazard fac-
tors, base flood elevations, and areas where
protective flood structures have been built.

Through the determination of all areas
that are subject to floodmg as a result of storm
events of a 100-year interval, as indicated on
the FEMA maps with the letter "A",
floodplains appropriate for mapping for
Resource Management Area designation can
be delineated.

In addition/ more site-spedfic infor-
mation on flood potential can be obtamed by

examining remnants of past floods. In some
areas/ field reconnaissance can reveal evi-
dence of storm remnants that result from

flooding. For example/ Mgh water marks on
the trunks of trees or the presence of water-
borne debris lodged in their branches are
both excellent indicators of the extent of past
floods.

Similarly, pronounced bank scour and
severe erosion above the bank are good indi-
cators of high water levels and velocities
characteristic of flooding. In addition to
indicating the presence of flood waters, these
characteristics also point to areas that should
be considered for stabilization measures in
order to offset the detrunental effects of flood-

ing.

SENSmVE SOILS

Information on soil types is a valuable
aid in local land use planning and decision
making/ as well as site specific planning and
design. The information found in soil sur-
veys can be used to identify certain areas that
may need special attention in relation to po-
tential soil problems. Once these problem
areas have been identified, more detailed soil

analyses can be performed that will yield
additional information necessary for site
specific decision making in relation to which
soil types are appropriate or limiting for cer-
tain types of uses or development.

In order to effectively evaluate and
understand the complex properties of soils,
some sort of classification system is neces-
sary. Such a classification system is provided
in local soil survey documents/ which discuss
soil genesis or the evolution of a soil from its
parent material (rock), and other soil charac-
teristics.
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DELINEATION OF FLOODPLAINS USING FEMAMAPS FIGURE 3-13

ZONE

100 year flood zone is designated on
FEMAmaps as Zone; A^ and sfa&wn
with dark shading/

KEY TO MAP

500-Year Flood Boundary

100-Year Flood Boundary

Zone Designations*

.:<^ONE^;:;^.

100-Year Flood Boundary-

500-Year Flood Boundary

Base Flood Elevation Line
With Elevation In Feet**

Base Flood Elevation in Feet

Where Uniform Within Zone**

Elevation Reference Mark

Zone D Boundary-

River Mile

;'^^aNEr3^

. 513~

(EL 987)

RM7x

. M1.5
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Mapping sensitive soils is dependent
upon the information contained in these soil
surveys, which are carried out by the Soil
Conservation Service. These surveys have
been completed for many of the localities in
Tidewater Virginia, but not all. These sur-
veys identify hydric soils which are used in
wetland delineation. They can also be used to
identify sensitive soils - highly erodible or
highly permeable soils/ for example - as part
of an environmental inventory.

SOIL SURVEY MAP FIGURE 3-24

In the soil survey for Middlesex County, 16
represents a soil that has :tapi4p«meafcili:ty
(mow than 6 indies perhoui).

NOTE: The Department intends to provide local
government agencies in the coming months with
mylar reproductions that delineate "highly erodible
soils" and "highly permeable soils" according to
theu-defuutionsintheregulations, and"hydricsoils/"
which are characteristic of wetlands. These maps
wiU be reproduced at a scale of 1:24,000 (1" = 2,000'),
which is identical to the scale of USGS 7-1/2 minute

quadrangle maps and National Wetland Inventory
maps from the U.S. Fish and Wildlife Sendce.

These soil maps will be procured from the
Virginia Geographic Information System (VirGIS) .
Local government officials will be able to overlay
these maps on a light table along with their existing
maps and determine the frequency of occurrence of
particular soils for their specific locale. The Depart-
ment is attempting to procure and distribute the
VirGIS maps within the first 90 -120 days of the first-
year local program development effort.

However, these maps can be provided only
for those localities that have completed soil surveys
which have been digitized into the computer data
base. Those localities that have completed soil sur-
veys that have not yet been digitized will have those
maps provided after they have been entered into the
data base, generally by the completion of the 1989-90
fiscal year.

Local governments without a soil sur-
vey will have to base their RMA designation
on data other than soils/ such as floodplains,
wetlands/ and topographic features. It is
important to remember that the Regulations
require mapping of highly erodible and Mghly
penneable soils based on existing resources.
Localities without a soU survey are not ex-
pected to prepare such surveys at their own
expense.
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Alternative soil mapping resources
that may be useful are the Erodibility Index
(El) maps developed by the U.S. Department
of Agriculture, Soil Conservation Service for
determining compliance with the 1985 fed-
eral Food Security Act (FSA or Farm Bill). The
erodibUity index for those maps was deter-
mined by the same formula applied in these
Regulations/ but the maps apply only to agri-
cultural lands. Those maps should be avail-
able in the local SCS or Soil and Water Conser-
vation District offices.

Another alternative way of mapping
highly erodible soils if El information is un-
available is to use erodibility (K) factors and
slope information to determine highly erod-
ible soils. That is, soils depicted in the local
Soil Survey having K factors equal to or ex-
ceeding .35shouldbe considered highly erod-
ible. In addition, any soil with a slope exceed-
ing 15% should be considered highly erod-
ible. There are no effective alternatives to the

soil survey for providing comprehensive soil
permeability information.

The Department does not encourage
local governments whose soil surveys have
not yet been included in the VirGIS data base
to try to calculate the erodibility indices for
their soil types, since the process is quite
cumbersome to perform manually. It neces-
sitates determming from topography maps
slope gradients and lengths for each soil
mapping unit, overlaying that data with the
soil erodibity and replacement rate informa-
tion, calculating all those findings with a rain-
fall factor, and delineating the resulting poly-
gons on a map. However/ that process is set
forth below for those who might still be inter-
ested.

Highly Erodible Soils

Highly credible soils have a high po-
tential for erosion and sedimentation prob-
lems. This potential is due, in part, to exces-
sive steepness and length of slope, which act
to increase predpitation runoff velodty.
Higher velocities act to loosen and remove
certain soil particles. The extent to which
these soil particles are moved is related to
their structure, texture/ percentage of organic
content, the infiltration rate and the soil's
permeability.

The soil characteristics of erodible soil

are discussed in soil surveys with reference to
soil mapping units. A thorough discussion of
soil mapping units in terms of their relation-
ship to soil classification and land manage-
ment is provided in each soil survey docu-
ment.

The calculation of the erodibility index
(El) for a given area is required to delineate
"highly erodible soils" as a potential compo-
nent of Resource Management Areas. The
erodibility index for any soil is determined
from the following formula:

El = RKLS/T, where
R = the rainfall and mnoff factor

K = the soil susceptibility to water erosion
LS = the combined effects of slope length and

steepness
T = the soil loss tolerance

In general terms, the erodibility index
(El) is the measure of the ratio at which soil is

being eroded in relation to the rate at which it
is being replaced. The mdex of eight (8) is the
generally accepted threshold at which the
rate of soil loss becomes critical in relation to

soil replacement/ resulting in severe soil ero-
sion.
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In order to better understand how the

erodibility index is calculated from soil sur-
vey information, the process for calculating
the El is explained below, and an example cal-
culation is provided based for an assumed
soil condition, as follows:

Step 1 J
Determine (or assume in this case) the soil
mapping unit for a given site in a given local-
ity.

Step 2 J
Determine the K and T factors for the given
soil mapping unit by referring to the table
"Physical and Chemical Properties of Soils"
in the soil survey document. For this ex-
ample, assume that K = 0. 10 and T = 5. (Note:
for those soil surveys where these factors are
not available, consult with the local Soil and
Water Conservation District office, which will

be able to furnish the necessary information.)

Step 3

Determine the R factor by referring to Table 5
for the given locality. For this example, as-
sume that R = 250. (Note: for those localities
in Table 5 that do not indicate the R factor,
consult the local Soil and Water Conservation
District office, which will be able to furnish
the necessary information.)

Step 4

Step 5

Enteringthese values into the erodibility index
equation yields the followmg result:

EI=RKLS/T

El = (250)(0. 10)(1. 0)/(5)

El =5

Step 6

Determine the LS factor by referring to Table
6 for the given soil mapping unit, entering
into the table the values for length of slope (L)
and percent of slope (S). For this example/
assume a 400' long, 5% slope so that LS = 1.0

Since the El of 5 (calculated in step 5) is less
than the El threshold of 8, this soil is not

considered to be a "highly erodible soil" and
would not be delineated as such in the map-
ping of Resource Management Areas.

However/ if the S value had been 10%
in this example, with all other values remain-
ing the same, the resulting LS factor would
then be equal to 2.8 and the outcome would be
considerably different/ as follows:

EI=RKLS/T

El = (250)(0. 10)(2. 8)/(5)

El =14

Since the El of 14 is greater than the El
threshold value of 8, this soil would be con-
sidered to be a '"highly erodible soil" and
should be delineated as such in the mapping
of Resource Management Areas.

Highly Permeable Soils

Highly permeable soils are extremely
susceptible to pollutant leaching, and thus
have a high potential for groundwater pollu-
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tion through the vertical transportation of
pollution-charged particles. The amount of
water that moves down through the soil var-
ies depending upon the water holdmg capac-
ity of the particular soil type. That capacity is
largely determined by the soil structure, tex-
ture, percentage of organic matter and per-
meabUity. Soil permeability is espedally
important in relation to the design of soil
drainage systems, septic tank absorption
fields, and construction projects where the
rate of water movement under saturated

conditions affects pollutant behavior. Exces-
sive seepage or infiltration from septic tank
absorption fields caused by soUs with rapid
permeability rates can cause serious health
problems through pollution of underground
sources of domestic drinking water. Shallow
groundwater resources are also a source of
water for all streams which flow into larger
rivers and the Bay.

Other pollutants such as pesticides/
heavy metals, organic wastes, road salts, and
nuclear wastes also can adhere to soil par-
tides and be leached lower mto the soil hori-

zon until they reach groundwater storage
areas. The combined effects of septic tank
and chemical pollutants leaching into ground-
water storage systems adds significantly to
the problem of water resource pollution.

The determination of "highly perme-
able soils" can be accomplished by using the
local SCS soil survey in a three-step process:

Step 2 ]

Step 1 |
Find the soil mapping unit in the "Index to
Mapping Units" located in the front of the soil
survey

Go to the page number listed in the "Index to
Mapping Units"; from this listing/ the soil
series for that mapping unit can be identified.

Step3 J
Refer to the soil surve/s table of contents for
the location of the information on capability
units, as well as the tables "Estimated Soil

Properties Significant in Engmeering" and/
or Thysical and Chemical Properties of Soils"
in more recent soU sru-veys. Information
pertaining to permeability is presented in
these tables and in the soil survey's glossary
in terms of seven permeability rate parame-
ters:

- very slow (less than 0.06 inches/ hour)
- slow (0.06 to 0.20 inches/hour)

moderately slow (0.20 to 0.60 inches/ hour)
- moderate (0.60 to 2.0 inches/hour)
- moderately rapid (2. 0 to 6.0 inches/hour)
- rapid (6.0 to 20 inches/hour)
- very rapid (more than 20 inches/hour)

The Criteria Regulations state that the
permeability groups to be included in the
mapping of "highly permeable soils" are those
soils that exhibit permeability rates equal to
or greater than 6 inches/hour, the rapid and
very rapid groups as outlined above. There-
fore, all soil mapping units that are character-
ized by permeability rates in these two cate-
gories should be delineated as "Mghly per-
meable soils" in the mapping of Resource
Management Areas.
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RAINFALL "R" VALUES FOR TlDEWATER VIRGINIA TABLE 3-5

COUNTS
Accomack

Arlington
Caroline

Charles City
Chesterfield
Essex
Fairfax

Gloucester
Hanover
Henrico

Isle of Wight
James City
King George
King & Queen
King WiUiam
Lancaster
Mathews
Middlesex
New Kent

Northampton
Northumberland

Prince George
Prince William
Richmond

Spotsylvania
Stafford

Surry
Westmoreland
York

"R'VALUES
250
N/A
200
250
225

250
200
250
200
225

250
250
200
250
250
250
250
250
225
250
250
250
175
250
175
175
250
250
250

CTTY
Alexandria
Chesapeake
Colonial Heights
Fairfax

Falls Church
Fredricksburg
Hampton
Hopewell
Newport News
Norfolk
Petersburg
Poquoson
Portsmouth
Richmond
Suffolk
Virginia Beach
Williamsburg

"R"VALUES
N/A
300
N/A
N/A
N/A
N/A
300
N/A
300
N/A
N/A
N/A
N/A
225
300
300
N/A

N/A represents data that was not available from this reference; additional information
may be available from your local soil conservation district office.

Source: W. H. Wischeier and D.D. Smith, 'Tredicting Rainfall Erosion Losses: A Guide to Conservation Planning",
USDA-Soil Conservation Service, Agriculture Handbook #537, 1978.
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LENGTH/SLOPE (LS) FACTORS TABLE 3-6
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Source: Virginia Dept. of Conservation and Historic Resources, Divi-
sion of Soil and Water Conservation. Training Notebook: Urban
Erosion and Sediment Control in Virginia.
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OTHER LANDS Drinking Water Impoundments

Localities should consider extending
the environmental inventory to cover all land
features within their jurisdictions which have
a bearing on water quality. The process of
identifying and delineating these areas im-
proves the planning process by focusing at-
tention on the link between land use and

water quality. The Regulations authorize
localities to designate such lands for indu-
sion as Resource Protection Areas and Re-

source Management Areas. These provisions
advance theAcfs larger goal of the protection
of state waters. The following are some of the
possible "other lands" that might be consid-
ered for inclusion as Chesapeake Bay Preser-
vation Areas.

Intermittent Streams and Drainage
Ways

The Regulations define "tributary
streams" as "any perennial stream that is so
depicted on the most recent U.S. Geological
Survey 7-l/2minutetopographicquadrangle
map (scale 1:24, 000). " Thus, water bodies of
a lesser order such as intermittent streams

and drainage swales, which appear only as
broken blue lines on the topographic map/ are
not included as part of the definition of "tribu-
tary stream. " Nevertheless, if determined to
be of significance in terms of water quality
protection, the land adjacent to them could be
designated as an RPA or RMA. USGS topo-
graphic maps, as well as local land use plan-
ning maps at larger scales/ can be used to map
intermittent streams and drainage swales.

Localities may choose to delineate the
land adjacent to water supply impoundments/
regardless of whether or not the impound-
ment is located within the immediate water-

shed of the Bay and its tributaries. Such a
designation recognizes the value of protect-
ing the water quality of state waters. Restrict-
ing land use and development adjacent to
water supply impoundments is not a new
concept, and the literature describing its
benefits is extensive and widely available.
Land use controls applied for this purpose
provide the tangible and monitorable results
of reducing sediment and nutrient loading of
the drinking water supply.

Groundwater Recharge Areas

Protection of groundwater recharge
areas has direct beneficial impacts on both
surface and ground water quality/ as well as
indirect benefits for the future of potable
groundwater resources. The location of
groundwater recharge areas may be deter-
mined from a variety of sources. Geological
survey maps, permeable soils maps, and re-
search conducted by the Office of Water
Resources Management of the Virginia Wa-
ter Control Board all provide useful informa-
tion. In addition, local DRASTIC mappmg
models/ which delineate land areas most
susceptible to groundwater pollution, may
be useful in identifying these areas. 8 Assis-
tance in creation of these maps can be ob-
tained from the state Water Control Board.
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Significant Wildlife Habitat
The lands must:

The relationsMp between wildlife
habitat and water quality is reciprocal by
nature. Many wildlife spedes depend upon
habitats (such as forested wetlands) which

provide essential water quality protection
functions. At the same time, many species
(such as marine fish and shellfish) play an
essential role in the ecological processes which
support features critical for water quality
protection (such as tidal wetlands).

The location and function of signifi-
cant wildlife habitat areas may be derived
from a variety of sources. The Virginia De-
partmentof Game and Inland Fisheries' BOVA
(Biota of Virginia)9 and Endangered Species
programs, as well as the Department of Con-
servation's Natural Heritage Program1 0, are

able to provide useful information for this
purpose.

In designating RPAs under the "such
other lands" provision, localities should use
the RPA criteria in the Regulations.

. Be located at or near the shoreline;

. Exhibit intrinsic water quality value
due to the ecological or biological
processes they perform, or, be sensi-
tive to impacts wMch may cause sig-
nificant degradation to the quality of
state waters;

. In their natural condition, provide for
the removal, reduction, or assimila-

tion of sedunents/ nutrients, and po-
tentially harmful or toxic substances
in runoff entering the Bay and its tribu-
taries;

. Minimize the adverse effects of hu-
man activities on state waters and

aquatic resources.

Lands wMch meet some of the above criteria
but do not meet the full definition should be

considered for designation as Resource
Management Areas.

.l.l.t=^«,. ^. ,H'."^.U; ,.-. '.ir. JT77uj. '.7^J».7n
.

: . y/. ^ ; ;^.7Y^;^ Y/7: .^. 7^
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DESIGNATION OF CHESAPEAKE BAY PRESERVATION AREAS

RESOURCE PROTECTION AREAS

The Criteria Regulations establish the
Resource Protection Area (RPA) as the shore-

ward component of the Chesapeake Bay
Preservation Area. Lands to be included in

the RPA designation include the following:

Tidal wetlands

Nontidal wetlands connected by surface flow
and contiguous to tidal wetlands or tributary
streams

Tidal shores
Other lands at local discretion
A buffer area not less than 100 feet in width

landward of all other components of RPAs
and along both sides of any tributary stream

In their natural state/ the RPA compo-
nents provide intrinsic water quality bene-
fits/ including the protection of physical,
biological/ ecological/ and chemical processes
which trap, convert/ and assimilate nutrients/
runoff/ toxics, and sediment. Ironically, these
same functions make the RPA components
especially susceptible to pollution. Excess
nutrients, sediment/ runoff, toxics, and other
adverse effects of human activities overload

these areas/ impairing their short- and long-
term ability to function properly and to mini-
mize these same impacts on state waters and
aquatic resources.

These areas/ which are generally dos-
est to the water, are also the most sensitive
components of Chesapeake Bay Preservation
Areas. Therefore, Resource Protection Areas
have been carefully defined to ensure that
these areas are mcluded in the local designa-
don process and protected. The regulations
require these areas/ as a minimum/ to be
mapped and designated as RPAs. Local
governments may also include areas wMch
exhibit similar function and value in desig-
nating RPAs. Within Resource Protection
Areas, land uses and developments are to be
closely regulated. Generally, development is
limited to water dependent facilities and re-
development of existing structures.

Once the components of the Resource
ProtectionArea have been delineated, abuffer

area can easUy be designated. As shown in
Figure 3-15, the buffer will be an area not less
than 100 feet wide, located next to, and land-
ward of/ the other RPA components and along
both sides of any tributary stream.

^'.. ^.-.';'.»^.T7»A,n'.*.:/-»/./^^..'/.*^i'.**"^..*-^f. :-r.--'.'.t;'^; ;-l/L-. >.'i./. ^/-<.. -^i^-//«'*r;
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BUFFER AREA CROSS-SECTION FIGURE 3-15

RESOURCE PROTECTION AREA

ALL OTHER
COMPONENTS OF THE RPA

The Resource Protection Area desig-
nation criteria, coupled with readily avail-
able data and mapping resources for most of
those components, should provide a rather
direct, logical method for designating RPAs.

These components will tend to be adjacent to
each other, following the dendritic (stream)
pattern. Figure 3-16 shows how the compo-
nents listed in the Regulations might be
combmed to create a Resource Protection

Area/ in a hypothetical case.
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HYPOTHETICAL KPA COMPONENTS FIGURE 3-16

highly erodible soils

100-FOOT BUFFER
highly permeable soils

TIDAL SHORE

TIDAL WETLAND

RESOURCE
PROTECTION
AREA (RPA)
BOUNDARY

nontidal wetland
(not connected)

road system

100 year floodplain

NONTIDAL WETLAND
(CONNECTED)

NOTE: items in lower case letters indicate the feature that the symbol depicts.
ITEMS IN UPPER CASE LETTERS INDICATE THE FEATURE
MUST BE MAPPED AS AN RPA FEATURE
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RESOURCE MANAGEMENT AREAS

The Criteria Regulations establish the
Resource Management Area (RMA) as the
landwardcomponentof Chesapeake BayPres-
ervation Areas. Lands to be considered for

designation as Resource Management Areas
include the following:

Non-tidal wetlands

Roodplains
Highly erodible soils
Highly permeable soils
Other lands at local discretion

Resource Management Areas are
important in terms of water quality primarily
because, if improperly used or developed,
they could release significant amounts of
nonpoint source pollutants into the surface
and ground water systems. The Regulations
do not lunit the types of land use and devel-
opment that may occur within the RMA. In-
stead, a variety of performance criteria will be
applied to any use or development within
RMAs to ensure that those land disturbances

thatdo occur will mmimize the adverse impact
on water quality.

Unlike the delineation of RPAs, the
designation of RMAs will be left in large part
to local discretion. That is, the delineation of
RPAs must follow the natural boundaries of

the land features themselves. By contrast, the
geographic extent of RMAs is to be deter-
mined by each local government according to
the analysis of components of RMAs and an
examination of local conditions. The features
mentioned earlier are land forms which must
be considered for inclusion within the RMA

boundary. For example, a locality may choose
not to designate certain isolated non-tidal

wetlands which may not have a direct impact
on the water quality of the Bay and its tnbu-
taries. At the same time, the lands that may be
designated as part of the RMA are not limited
to those components mentioned here. A lo-
cality may choose to include/ as part of the
RMA, certain other lands which, for example,
serye as groundwater recharge areas.

Determining the Geographic Extent of
theRMA

While localities have broad authority
in the designation of Resource Management
Areas and may choose among several op-
tions, it is essential to utilize the environ-

mental inventory as a basis for that determi-
nation. In the final analysis, the designation
must be legally defensible and based upon
water quality protection, consistent with the
Act, the Criteria Regulations, and other po-
lice powers specifically granted under Title
15. 1 of the Code of Virginia.

The environmental inventory ad-
vances this purpose by dearly establishing
priority areas and enabling local governments
to make reasonable decisions. Where the

suggested RMA components are clustered or
predominantin the landscape, the area should
be prioritized for inclusion. Human-made
boundaries or natural features (roads, ridg-
elines, etc. ) may have utility as easily admini-
stered RMA boundaries, if they roughly fol-
low the outlines of the suggested compo-
nents. The use of a specified linear distance
should be avoided unless the distance is based

upon a general grouping of features evidenced
by the inventory. Without such a basis, this
Imear approach may be subject to challenge
for being without an adequate technical ba-
sis. Designation of watersheds as RMAs may
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be an attractive alternative for local govem-
ments. Of the three basic mechanisms for

transfer of nonpoint source pollutants (air
and groundwater are the others), surface run-
off is generally the major link between lands
and waters.

Watersheds are geographic areas de-
fined by surface runoff patterns. As the Vir-
ginia Institute of Marine Science has noted/
all activity within a watershed has potential
for water quality degradation. In addition,
this approach may serve the purpose of pro-
viding uniform regulation of all landowners
withm the local jurisdiction."

With respect to the geographic extent
of the RMA, the Regulations state:

A Resource Management Area shall be provided
contiguous to the entire inland boundary of the
Resource Protection Area. Resource Manage-
ment Areas shall encompass a land area large
enough to provide significant water quality pro-
tection through the employment of the criteria in
Part IV and the requirements in Parts II and V
(Section 3.3).

Thus, the Regulations indicate that, at
a mmimum, the RMA should be of sufficient
area to encompass the sites of even large land-
disturbing activities. Major commercial or
industrial projects/ for example, normally
involve large expanses of impervious cover
which have a significant impact on the vol-
ume and quality of the runoff. Local govem-
ments should ensure that the RMA boundary
encompasses areas where significant growth
and development are anticipated.

The use of the entire jurisdiction for
RMA designation is similarly valid from a
water quality standpomt, while providing

the benefit of uniformly applied and admini-
stered rules on all landowners. Localities

should be aware of the police powers avail-
able to them through Section 15. 1-489 and
490 of the Code of Virginia, which specifically
advance zoning as a means of natural re-
source conservation and the protection of
ground andsurface water resources/ and 15. 1-
466, which authorizes a subdivision ordinance
to require preliminary approval for septic
systems.

Local governments should use the
following criteria in making a final determi-
nation on the RMA designation:

The designation should be:

. Derived from the environmental in-

ventory;

. Have water quality protection as the
primary purpose, though with consid-
eration given to equity and fairness to
landowners and ease of administra-
tion;

. Utilize authority in the Act and the
Criteria Regulations, as well as valid
police powers under Title 15. 1 of the
Code of Virginia, and;

. Avoid arbitrary boundaries, unless
supported by the environmental m-
ventory.

Figure 3-17 presents ahypothetical dia-
gram of the combination of elements which
mightmakeup a Resource Management Area.
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HYPOTHETICAL RMA COMPONENTS FIGURE 3-17

HIGHLY ERODIBLE SOILS

HIGHLY PERMEABLE SOILS

RESOURCE
MANAGEMENT
AREA (RMA)
BOUNDARY
(location at the
discretion of the local

government)

tidal shore

ddal wetland

NONTIDAL WETLAND
(NOT CONNECTED)

road system

-100 YEAR FLOODPLAIN

nontidal wetland
(connected)

NOTE: items in lower case letters indicate the feahire that the symbol depicts.
ITEMS IN UPPER CASE LETTERS INDICATE THE FEATURE
SHOULD BE MAPPED AS AN RMA FEATURE
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INTENSELY DEVELOPED AREAS

The designation of Intensely Devel-
oped Areas (IDAs) is intended to address the
unique land use patterns and water quality
impacts of heavily urbanized areas. Such
areas are characterized by industrial, com-
merdal, residential, and institutional uses
which are spatially concentrated, heavily
trafficked, and largely devoid of natural
vegetation. Development within these areas
is usually confined to either redevelopment
of previously developed sites or construction
on small, vacant or "infilF parcels. The con-
centration of intensive uses and the preva-
lence of impervious surfaces in these areas
contribute a variety of nonpoint source pol-
lutants, such as hydrocarbons and heavy
metals, to surface waters.

Section 3.4 of the Regulations sets out
criteria for local governments who, at their
option/ elect to designate Intensely Devel-
oped Areas. The goal of designating IDAs is
to focus development in areas where it is
already concentrated and supported by exist-
ing infrastructure/ while unproving water
quality. In recognition of the fact that the IDA
is largely devoid of natural vegetation, activi-
ties within the Intensely Developed Area may
be exempt from having to establish or main-
tain the full buffer area within Resource Pro-

tection Areas.

NOTE: Although it may be exempt from the buffer
arearequirements, development within the IDA will
be subject to all other redevelopment perfonnance
criteria in the Regulations, including the require-
mentfor 10% reduction of thenonpoint source pollu-
tion load. However, local governments may consider
relaxation of the 10% reduction where it is demon-

strated that an infill site within an FDA is predomi-
nately covered in nahu-al vegetation and the 10%
reduction could not be achieved.

In addition, local governments should
encourage the maintenance and establish-
ment of the buffer area within the IDA over

time to promote the water quality benefits of
natural vegetation. Buffer areas should be
viewed as an important amenity of any devel-
opment proposal, enhancing the overall
quality of building. Local governments are
encouraged to examine the provision of buffer
areas over time in the context of other com-

munity goals like the development of a con-
tinuous open space system, linear waterfront
park areas, and public access. The Chesap-
eake Bay Local Assistance Board will monitor
local governments to ensure that steps are
being made to re-establish the buffer within
Intensely Developed Areas wherever pos-
sible.

Delineating Intensely Developed
Areas

Delineation ofIDAs is the final stage in
the mapping process associated with desig-
nation of Chesapeake Bay Preservation Ar-
eas. Following the delineation of Resource
Protection Areas and Resource Management
Areas, local officials should examine the pat-
tem of land uses within Preservation Areas.

The analysis should be focused on present
conditions, as opposed to projected trends.
For example/ the IDA boundary should not
be used to define the geographic extent of an
"urban growth area" to be built out over time.
Instead/ designation of IDAs involves the
consideration of concentrations of existing
development and infill areas for a one-time
delineation as an overlay to Chesapeake Bay
Preservation Areas.
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The Regulations establish two basic
conditions which must characterize any area
to be designated as an IDA. Section 3.4 of the
Regulations states:

Areas of existing development and infill sites
where little of the natural environment remains
may be designated as Intensely Developed Areas.

This condition is the over-riding test
before any area within the local jurisdiction
can be delineated as an Intensely Developed
Area. In addition to this central requirement/
IDA designation is further contingent upon
the characteristics of an area meeting any one
of the following three conditions:

1. Development has severely altered the
natural state of the area such that it has more

than 50% impervious surface;

2. Public sewer and water is constructed and

currently serves the area by the effective date
of the Regulations (October I/ 1989). This
condition does not include areas planned for
public sewer and water;

3. Housing density is greater than or equal to
four dweUmg units per acre.

Delmeating the boundaries of the IDA
will entail examining the land use pattern
within Chesapeake Bay Preservation Areas
to determine where the above conditions are

present. Local officials should begin by locat-
ing concentrations of high density develop-
ment. Potential IDAs should be reviewed in

relation to the comprehensive plan, particu-
larly where the plan identifies redevelop-
ment areas. The criteria outlined above should

then be applied to determine eligibility for
IDA status. The IDA boundaries should be

drawn so as to bypass larger/ naturally vege-

tated areas. At the same time, the designation
process should not isolate small, individual
sites as IDAs; rather, IDAs are intended to

serve as areas where future redevelopment
activity is focused.

NOTE: Although the Regulations do not specify a
minimum size criterion for IDAs, it is recommended

that local governments use a 20 acre minimum as a
guide m delineating these areas.
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HYPOTHETICAL IDA FIGURE3-18

Hatched areas represent existing developed
sites that are 100% impervious.

Redevelopment (infUl) site

TIie imposition of a 100' buffer is inappropriate
in this case since it would restrict
redevelopment on a large portion of the site

Tidal shore

A. REDEVELOPMENT CONDFTION WHERE IMPOSITION OF A 100' BUFFER WOULD NOT BE APPROPRIATE

^^f^^f
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[^..T.-"-:^:.̂  *. :.::
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.Tidal shore

L- The imposition of a reduced buffer that is more
consistent with the pattern of the existing development
would allow redevelopment to occur while reducing the
amount of impervious surface necessary to achieve
improved water quality. It is recommended that the
buffer be a mmimucn of 25' wide.

When the adjacent sites are
redeveloped, the buffer strip can be
established on these sites.

B. REDEVELOPMENT CONDITION WHERE IMPOSITION OF A REDUCED BUFFER (25' MINIMUM) WOULD BE APPROPRIATE
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ENDNOTES

1 lanMcHarg/ Design With Nature (Garden City, New York: The Natural History Press/
1969)

2 Inaccuracies in the National Wetlands Inventory are also the result of variations in the
resolution of the aerial photo imagery. It should be noted/ however/ that NWI maps usually
underestimate the extent of jurisdictional wetlands, as determined using the new federal
manual.

3 See David G. Burke/ Erik J. Meyers, Ralph W. Tiner, Jr., and Hazel Groman, Protecting
Nontidal Wetlands, Planning Advisory Service Report Number 412/413 (Chicago: American
Planning Association, 1988), 32-35. Although maps are helpful in identifying wetlands
boundaries and often presenting other information about the characteristics of a particular
wetland, maps typically provide only a portion of the data necessary for evaluating permit
applications.

4 The National Wetlands Inventory for the Chesapeake Bay region was prepared over a
number of years (1979-1984. ) U. S. Department of the Interior, Fish and Wildlife Service/AfJas
of National Wetlands Inventory Maps of Chesapeake Bay, vol. I/1986.

5 Burke, et al.. Protecting Nontidal Wetlands.

6 Commonwealth of Virginia Department of Conservation and Recreation, The 1989 Virginia
Outdoors Plan (Richmond, Va. : Division of Planning and Recreation Resources, 1989), 162-
166.

7 The Virginia Geographic Information System (VirGIS) has been developed by the Virginia
Department of Conservation and Recreation, Division of Soil and Water Conservation, with
assistance from the Agricultural Engineering Department at Virginia Polytechnic Institute and
State University. Local governments interested in additional VirGIS products other than those
provided by the Department should make their inquiries to the Virginia Department of
Conservation and Recreation, Division of Soil and Water Conseryation, (804) 786-2064.

8 DRASTIC is another form of suitability analysis used to aid in planning for the protection
of groundwater resources. DRASTIC is an acronym which stands for: D - Depth to water; R
- (Net) Recharge; A - Aquifer Media; S - Soil Media; T - Topography (Slope); I - Impact (on zone
of saturation between the surface and groundwater; and C - Conductivity (Hydraulic) of the
aquifer. These variables represent important factors affecting the relative groundwater
pollution potential of an area. A numerical DRASTIC mdex is calculated from available
information and mapped to assess the relative groundwater pollution potential of areas in the
jurisdiction. Demonstration projects have been undertaken in three Tidewater localities:
Prince William, Henrico, and Middlesex County. Information assessing these projects is
available from the Virginia State Water Control Board.
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9 Biota of Virginia (BOVA) is a comprehensive computerized list of all flora and fauna found
within the Commonwealth. The data base, developed at Virginia Polytechnic Institute and
State University, also provides information on threatened and endangered species in the state.
The BOVA program is administered by the Department of Game and Inland Fisheries.

10 The Vu-ginia Natural Heritage Program (VANHP) was initially established through a
contract behveen the Commonwealth of Virginia and The Natiu-e Conservancy in November,
1986, and is presently administered by the Virginia Department of Conservation and Recrea-
tion (VCDR). The program represents a comprehensive attempt to identify Vu-gmia's most
significant natural areas through an extensive statewide inventory. Data is being compiled on
the location and status of all significant populations or examples of rare plants and animals/
geologic landmarks/ natural communities, and other natural features. VANHP is currendy
working on a natural areas inventory for James City County, York County, and Williamsburg.

" College of William and Mary/ Virginia Institute of Marine Science, Center for the Study of
Estuarine Resource Management and Policy. Proposal for Implementation of the Chesap-
eake Bay Preseruation Act, Gloucester Point, Virginia: Virginia Institute of Marine Science/
1989

m-5i
11/89



CHAPTER IV

PERFORMANCE
CRITERIA



INTRODUCTION

The purpose of this chapter is to
provide local officials with a framework of
interpretation, explanation and guidance
regarding the Land Use and Development
Performance Criteria found in Part TV of the

Regulations. These performance criteria are
the second set of criteria referred to in §
10.1-2107A of the Act,

//. . . for use by local governments in granting,
denying, or modifying requests to rezone,
subdivide, or to use and develop land in these
areas."

TMs chapter provides clarification and
guidance in implementing the performance
criteria. The chapter first discusses basic
principles inherent in the performance
standards. The chapter next discusses the
General Performance Criteria, which apply
to all lands within Chesapeake Bay Preser-
vation Areas (both RPAs and RMAs). The

following sections of the chapter discuss more
specific performance criteria addressing
ErosionandSedimentControl/SepticSystems/
Stormwater Management, Agriculture,
Forestry, Wetlands and Buffer Areas.
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INTRODUCTION

§ 10. 1-2107B of the Act establishes the
parameters for the Board to use in developing
and amending the criteria. This section states,

. . . the Board shall consider all factors relevant to the
protection of water quality from significant degradation
as a result of the use and. development of land. The criteria
shall incorporate measures such as performance standards,
bestmamgementpractices, andvariousplanningandzoning
concepts to protect the quality of state waters while allowing
use and deoelopment of land consistent with the provisions
of this chapter. The criteria adopted by the Board, operating
in conjunction with other state water quality programs,
shall encourage and promote: (i) protection of existing
high fjuality state waters and restoration of all other
state waters to a condition or (fuality that will permit
all reasonable public uses and will support the propagation
and growth of all aquatic life including game fish, which
might reasonably be expected to inhabit them; (ii) safe-
guarding the clean waters of the Commonwealth from
pollution; (iii) prevention of any increase in pollution;
(iv) reduction of existing pollution; and (v) promotion
of water resource conservation in order to provide for
the health, safety and welfare of the present and future
citizens of the Commonwealth, [emphasis added]

Based upon this framework, the Board
set forth the following objectives for the per-
formance criteria in § 4. 1 of the Regulations:

. . . prevent a net increase in nonpoint source
pollution from new development, achieve a 10%

reduction in nonpoint source pollution from re-
development, and achieve a 40% reduction in
nonpoint source pollution from agricultural and
silvicultural uses.

The Board considered these objectives
reasonable in light of the range of public
comment received. Furthermore, these ob-
jectives are consistent with those of the Che-
sapeake Bay Agreement/ other supporting

programs in Virgmia/ and similar programs
in other states. The 40% reduction of non-
point source (NFS) pollution from agricul-
tural and silvicultural uses is consistent with

the goals established under Virginia's Che-
sapeake Bay Program and administered by
the state and federal agencies that provide
oversight and conservation assistance to those
two industries.

The objective to prevent a net increase
in nonpoint source poUution from new de-
velopment reflects the policy of the State
Stormwater Management Act (§ 10. 1-603 et
seq. of the Code of Virginia) adopted by the
General Assembly in 1989. As specified in
§ 4.2.8 of the Regulations/ the Board agreed
that redevelopment of properties not origi-
nally incorporating water quality best
management practices (BMPs) should be held
to a higher standard (a 10% reduction in
the NFS pollution load), since the earlier
development would have increased the
pollution load without employing practices
to abate that increase.

§ 4. 1 establishes strategies for achiev-
ing the goals and objectives of the Act and
Regulations:

. . . to minimize erosion and sedimentation po-
tential, reduce land application of nutrients and
toxics, maximize rainwater infiltration, and ensure
the long-term performance of the measures em-
ployed.

This chapter provides specific recommenda-
tions and guidance for accomplishing these
goals and objectives relative to the various
performance criteria.
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LOCAL ADOPTION OF PERFORMANCE
CRITERIA

These criteria become mandatory upon the local
program adoption date. They are supplemental
to the various planning and zoning concepts em-
ployed by local governments in granting, de-
nying, or modifying requests to rezone, subdivide,
or to use and develop land in Chesapeake Bay
Preservation Areas. (§ 4.1.A)

This subsection of the Regulations
means the requirements do not apply to in-
dividual property owners, renters or devel-
opers until the local government has offi-
cially adopted a local implementation
program, through ordinance, regulations or
other legally acceptable mechanism. As noted
in Chapter I of this Manual, localities in Tide-
water Virginia have twelve months from the
adoption date of the Regulations to designate
their Preservation Areas and employ (by
local adoption) the performance criteria.

\

Furthermore, the criteria are consid-
ered supplemental to existing planning and
zoning authority and development regula-
tions. To the extent that a locality already
requires any of the performance criteria/ the
locality would simply continue, with what-
ever implementation modifications neces-
sary to fully comply. Generally, the locality
will make adjustments as necessary to in-
corporate the performance criteria into the
existing local land use management system.
Suggestions of ways to effectively implement
each of the criteria are made in this chapter
and in the model ordinances. (Chapter V.)

REBUTTABLE PRESUMPTION

Local governments may exercise judgement in
determining site-specific boundaries of Chesap-
eake Bay Preservation Area components and in
making determinations of the application of these
Regulations, based on more reliable or specific
information gathered from actual field evaluations
of the parcel, in accordance with plan of devel-
opment requirements in Part V. (§ 4.13)

TMs subsection establishes the con-

cept of "rebuttable presumption" as appli-
cable to the Regulations. Procedures and
determinations included in a local program
may be based on certain generally defen-
sible assumptions. However, with data that
is more specific to actual site conditions these
assumptions may be refined.

For instance/ a locality with Preser-
vation Areas on a planning-scale map (e. g./
1:24/000 or 1:12,000 scale) wiU be able to assert
that the types of sensitive lands listed in the
Regulations can generally be assumed to exist
within the designated boundaries. A de-
veloper will delineate site-spedfic bounda-
ries of RPA features as part of the water
quality impact assessment or plan of
development process. Site-spedfic deline-
ations may show there is less RPA land on
the developi nent site than is indicated on

the plaiming-scale map and appropriate
adjustment may be approved by the local
government. Such site-spedfic delineations
can also be useful to localities in more precisely
locating and mapping their wetlands.
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This subsection of the Regulations also
affords local governments flexibility and
discretion in determining the applications
of the Regulations and/ therefore, in choosing
specific ways to implement them. This flexi-
bility and discretion extends to both the way
in which the local program is structured and
the application of specific criteria to specific
situations (i. e. / uses or development projects.)
For instance/ a locality could dedde to un-
plement one or more "equivalent" criteria
rather than the exact criteria withm the

Regulations.

BEST MANAGEMENT PRACTICES (BMPs)

"Best management practice" means a practice,
or combination of practices, that is determined
by a state or designated area wide planning agency
to be the most effective, practicable means ofpre-
venting or reducing the amount of pollution
generated by nonpoint sources to a level com-
patible with water quality goals.

This definition/ found in § 1.4 of the
Regulations, is drawn from the Federal Clean
Water Act amendments of 1977. In response

DRY WELL DESIGN FIGURE 4-1

SIDE VIEW

10 Foot
Minimum

'/J Setback

Luuyiu»uV^
|^%5^UII ESS?%%

,
12 inches to DryweU

FUter Fabric Lines Top,
Bottom and Sides of Dry Well

Test Well of Perforated
PVC Pipe, Anchored
withRebar

Source: Metropolitan Washington Council of Governments,
Controlling Urban Runoff, 1987
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to requirements in § 208 of the Clean Water
Act, the State Water Control Board published
Virginia's first set of BMP Handbooks in 1979.
These Handbooks were developed largely
through the cooperative efforts of a number
of state and federal conservation and

environmental protection agencies. At that
time, a greater number of BMPs were listed
for each land use than are considered effective

with current knowledge. In addition, BMP
descriptions were more conceptual, since
some of the recommended practices were
in theu- infancy and had not been subjected
to extensive research and the test of time.

Over the last ten years considerable
research on BMPs has proven certain practices
to be less effective than originally assumed.
As a result/ a more specific list of practices
has been developed for each type of land
use. Design, construction and maintenance
guidelines and criteria have also been refined
through experience. Virginia's BMP Hand-
books are currently being revised under
leadership from the Department of Conser-
vation and Recreation, Division of Soil and
Water Conservation. However, other sources

providing updated guidance can be used until
those revisions are completed. For urban
development applications/ two resources in
particular provide excellent guidance:

l. | Controlling Urban Runoff: A Practical
Manual For Planning and Designing
Urban BMPs, Metropolitan Washington
Council of Governments, 1987.

2.| BMP Handbook for the Occoquan Wa-
tershed. Northern Virginia Planning
District Commission, 1987. I

Both of these resources provide information
on BMP design, construction, and mainte-
nance. (See Figure 4-1.)

For agricultural applications, infor-
mation should be sought from the U. S.
Department of Agriculture - Soil Conserva-
tion Service; local Soil and Water Conser-

vation Districts; the Virginia Department of
Conservation and Recreation, Division of Soil
and Water Conservation; and local Virginia
Cooperative Extension Service offices. All
of these agencies cooperate in implementing
combined agricultural conservation programs
aimed at reducing agricultural NFS pollu-
tion. (See Appendix A: Government
Resources.)

The Board agreed to allow the silvicul-
tural mdustry and the Virginia Department
of Forestry an opportunity to demonstrate
the effectiveness of their non-regulatory
forestry BMP program prior to determining
whether forestry needs to be addressed by
the Regulations. Therefore, there are no
specific criteria applicable to silvicultural ac-
dvities in the Regulations at present. How-
ever/ anyone interested m forestry BMP
guidance can obtain information from local
offices of the Virginia Department of For-
estry.2
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GENERAL PERFORMANCE CRITERIA

"It must be demonstrated to the satisfaction of
local governments that any use, development,
or redevelopment of land in Chesapeake Bay
Preservation Areas meets the following perform-
ance criteria: (§ 4.2)

The introductory language of this
section sunply indicates that the General
Performance Criteria apply to all use, de-
velopment, or redevelopment of land within
Chesapeake Bay Preservation Areas/ whether
in Resource Protection Areas or Resource

Management Areas.

LAND DISTURBANCE

No more land shall be disturbed than is necessary
to provide for the desired use or development.
(§ 4.2.1)

Indigenous vegetation shall be preserved to the
maximum extent possible consistent with the use
and development allowed. (§ 4.2.2)

Planning for a use or development
to meet this requirement can be done best
by professionals with a knowledge of
landforms and natural resources and systems
as well as experience in design and construc-
tion. Much can be accomplished toward
satisfying these criteria by careful site
planning, and this can be done with little
or no additional cost for the planning part
of the process.

The crucial stage of compliance occurs
during the development process or the use
of the land (e. g. agricultural tillage, logging/
etc. ). At that point, the Umits of clearing/
grading, or cultivation should be dearly
known and, preferably, marked physically

so all equipment operators and suppliers will
know what not to disturb or destroy.

The significance of preservuig as
much indigenous vegetation on the site as
possible cannot be overemphasized. Any
indigenous vegetation left in place prevents
erosion/ filters runoff, and allows stormwater
to soak into the ground. In addition/ studies
by the U.S. Forest Service and others indicate
that preserving mature vegetation on resi-
dential sites can increase the property val-
ues by as much as 20 percent. 3 Existing
vegetation requires little or no maintenance
and costs litde or nothing to preserve.
However, after construction is completed/
areas where vegetation was removed will
have to be restabilized with new vegetation
at additional expense.

One promising mechanism for pro-
tecting existing vegetation in localities with
population densities exceeding 75 persons
per square mile is the enablmg authority to
adopt local Tree Planting and Replacement
Ordinances (§ 15. 1-14.2 of the Code of
Virginia). A number of Tidewater localities
have adopted or are working to adopt tree
protection and landscaping regulations.4

Another important consideration in
meeting these general criteria is the connec-
tion between removal of existing vegetation
on a site and the ability to comply with the
stormwater management criteria (§ 4. 2.8) in
the Regulations. Forested lands produce
almost no runoff or pollutants. As natural
land cover is converted to impervious
surfaces, such as rooftops and parking areas,
the amount of pollution in runoff increases
dramatically. (See Chapter II.)
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The best current stormwater runoff

control BMPs can remove only 60 to 65 per-
cent of the poUutants in runoff. 5 As the
Regulations require site runoff to contain or
contribute no more pollution after develop-
ment than before development, there must
be a balance between the amount and type
of development and the amount of vege-
tation preserved. This is true even with the
use of pollutant loading factors based on
average watershed conditions. Generally,
the more existing woody vegetation on-site
before development/ the more difficult it will
be to satisfy the runoff loading control
requirement if this vegetation is replaced by
impendous surfaces.

Greater pollution removal efficiencies
can be obtained by using a connected system
of BMPs. However, such systems increase
project costs and require more land area,

reducing the area left for development in
a manner comparable to preservmg existing
vegetation at little or no cost. In view of
these factors, careful consideration should
be given in the planning stage of a project
to preserving vegetation on the site in balance
with the desired development and runoff
control requirements.

Local governments should consider
adding provisions to their local Erosion and
Sediment Control (ESC) Programs that require
all ESC plans to show the limits of clearing
and grading and contractors to physically
mark those lunits on the site. The latter

should be done not only at the site's perimeter/
but also around tree groupings to be preserved
within the site. This can prevent damage
to tree trunks and compaction over the root
zones that might otherwise result in the
eventual loss of the vegetation.

CONSTRUCTION TECHNIQUES To PROTECT TREES FIGURE 4-2

Drip Line

Protective Device

Limits of Clearing
and Grading

Proposed
Grading -1~.
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Source: Adapted from Virginia Erosion  r Sediment Control Handbook, 2nd Edition, 1980
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BMP MAINTENANCE

Where the best management practices utilized
require regular or periodic maintenance in order
to continue their functions, such maintenance
shall be ensured by the local government through
a maintenance agreement with the owner or
developer or some other mechanism that achieves
an equivalent objective. (§ 4.23)

TMs provision is consistent with a
requirement in the state Erosion and Sedi-
ment Control Program Regulations (VR 625-
02-00) concerning maintenance of stormwa-
ter management structures. It is also reflec-
tive of similar language in the State Storm-
water Management Act (§ 10.1-603. 1 et seq.
of the Code of Virginia) and associated
regulations (VR 215-02-00.)

Maintenance agreements with com-
merdal/ industrial and institutional property
owners are fairly straightforward and easily
enforced. However, localities must exercise
care in accepting agreements that assign
ultimate maintenance responsibility to
homeowners' organizations. Experience
demonstrates thatsuch organizations areoften
not capable of following through with these
responsibilities and local governments are
often asked to assume the long-term main-
tenance of the facilities. However, under
current Virginia law, localities have no
authorized mechanisms available to generate
dedicated resources to carry out such
maintenance, especially on a regular basis.
Therefore, localities should carefully review
plans for such facilities to ensure that they
are designed and constructed for easy
maintenance, including convenient access.
The use of nonstruchural BMPs should be

encouraged since they require little or no
maintenance.

One funding mechanism under study
by the Virginia General Assembly is the
concept of a local stormwater utility. Such
a utility functions like a public service district
(public water supply, wastewater treatment
system/ etc. ). The service is considered a
desirable and necessary benefit to all citizens
of the community, so everyone pays a service
charge based on his or her propert/s
contribution to the problem. Charges are
often based on the extent of impervious cover
on a parcel, since stormwater quantity and
quality problems are direcdy proportional
to impervious cover. Typical charges to the
homeowner average $2. 00 to 3.00 per month,
while commercial and industrial sites are

charged more. Importantly, these funds can
be du-ected at watershed-wide stormwater
management planning, purchase of land for
regional stormwater management facilities
and construction and maintenance of such

facilities, and staffing the local stormwater
management program. Enablmg legislation
will be necessary for Virginia localities to
implement the stormwater utility concept.

PLAN OF DEVELOPMENT PROCESS

All development exceeding 2,500 square feet of
land disturbance shall be accomplished through
a plan of development review process consistent
with § 15.1-491 (h) of the Code of Virginia.
(§ 4.2.4)

§ 15. 1-491(h) of the Code of Virginia
authorizes the submission and approval of
a plan of development prior to the issuance
of building permits for a project to assure
compliance with regulations contained in a
local zoning ordmance. The intent of § 4.2.4
of the Regulations is that a locality must con-
duct some type of similar "consistent" review
process for any development project exceed-
ing 2/500 square feet of land disturbance to
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ensure that the applicable performance criteria
of the Regulations are satisfied.

That review process can be an
expansion of a plan of development or other
procedures for project review currently being
implemented by a locality/ such as site plan
review, subdivision plan review, or storm-
water management plan review. A locality
may decide to initiate a new or separate re-
view process for this program. However,
a comprehensive/ integrated review process
for all locally required plans benefits all par-
tidpants in the process.

The Board included this requirement
because numerous Tidewater localities

conduct little or no review of actual project
plans prior to issuing building permits. A
project may change considerably both in
concept and in potential for impact on the
environment from the time it receives zoning
or subdivision plat approvals to the time the
construction permits are sought.

IMPERVIOUS COVER

Landdeuelopmentshallminimvzeimperoiouscover
consistent with the use or development allowed.
(§ 42. 5)

This criterion is to be interpreted the
same as §§ 4.2.1 and 4.2.2. The intent is
to ensure that any use or development
proposed for a property - regardless of the
zoning classification or how extensive or
sparse the coverage - is accomplished in
a manner that results in the minimum

impervious cover necessary to accommodate
the proposed development. The intent is
not necessarily to restrict developers to only
those building types or concepts that result
in minimal impervious cover. However,

greater impendous cover results in greater
runoff pollution and developers who limit
the amount of impervious surface will reduce
their site development costs.

Local governments may choose to
adopt impervious cover performance stan-
dard thresholds. In a large sense/ impervious
surface is dictated by conventional setback
and other bulk requirements for develop-
ment However/ such building coverage
restrictions have little relationship to the
natural characteristics of a site or the site's

capacity for the proposed use or develop-
ment Open space or natural area ratios can
be used to define the limits of impervious
cover based on the site's physical character.
Open space ratios alone may not protect
sensitive lands or minimize land disturbance

unless open space is carefully qualified. For
this reason/ some localities have required a
"natural area" ratio which limits clearing and
grading to a proportion of a site and restricts
unpervious cover to the remaining "foot-
print. "6 Importantly, the restrictions of
impervious surface to a certain percentage
of a site need not lunit the scale or intensity
of the desired development.

Careful site design and layout are very
important in satisfying this criterion of the
Regulations. Use of grass drainage ditches
mstead of curb and gutter, efficient layout
of parking areas, mmimi2mg the size of
driveways, and minimizing site coverage by
using multi-story structures where they are
permitted all can be effective design tech-
mques. Land planning and design profes-
sionals involved early in the site design phase
of a project can assist a developer m enhancing
the integration of the built environment with
the natural environment.
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EROSION AND SEDIMENT CONTROL

Any land disturbing activity that exceeds an area
of 2/500 square feet (including construction of
all single family septic tanks and drainfield, but
otherwise as defined in § 15. 1-560 of the Code
of Virginia) shall comply with the requirements
of the local erosion and sediment control ordi-
nance. (§ 4.2. 6)

Since 1973, construction and other land
disturbing activities have been regulated
under the Erosion and Sediment Control Law

(ESCL), § 10. 1-560 et seq., Code of Virginia.
Amended in 1988, the ESCL outlines admin-
istradve and enforcement guidelines related
to land disturbing activities. Construction
of individual single-family homes, septic
drainfields, and disturbances less than 10,000
square feet, however/ are currently still ex-
empt from the ESCL. In addition, the
Department of Conservation and Recreation,
Division of Soil and Water Conservation is

in the process of promulgating regulations
to: (1) clarify misunderstandings about the
General Criteriaof the ESCL; (2) codify many
previous mterpretations; and (3) provide more
enforceable criteria. The new regulations are
scheduled to be adopted by the end of 1990.

A disturbance near a waterway is
more likely to impact water quality if sedi-
ment laden runoff leaves tiie site. The
combined land disturbance for home con-
struction and drainfield installation on a lot

usually exceeds 2/500 square feet. The closer
a building site is to water/ the greater the
need for effective erosion and sediment
controls. For that reason, disturbances within
Chesapeake Bay Preservation Areas need to
have erosion and sediment controls even if

they are small or result from activities currently
exempt under the ESCL.

The erosion and sediment control cri-

teria in the Regulations are more restrictive
than the ESCL. This criterion is an example
of how the Acfs authority is "supplemental
to other state, regional and local govem-
mental authority" (§ 10.1-2113.)

The Act authorizes localities to:

exercise their . . . powers to protect the
cjiiality of state waters consistent with the
provisions of this chapter. (§ 10. 1-2108)

The ESCL already gives localities the op-
tion to reduce the maximum default of 10/000

square feet. The Regulations require locali-
ties to either:

11 Amend their existing erosion and
sediment control ordinance for Pres-

ervation Areas, striking out the smgle-
family home and septic field exemp-
tion and placing the minimum con-
trolled land disturbance at 2,500 square
feet within Chesapeake Bay Preser-
vation Areas; or

Provide provisions which accomplish
the same objectives as implemented
in a duly adopted zoning overlay or-
dinance or equivalent measure.
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Many local erosion and sediment control
ordinances use the standard definition of

"land disturbing activity" from §15. 1-560,
Code of Virginia. The language in the defi-
nition can be revised to comply with the

Regulations by striking out the septic tank
exemption, clarifying the single family ex-
emption, and changing the 10,000 square foot
limit as shown on the following page.

SEDIMENT VOLUME Loss FIGURE TV-3

Forest: 24 tons /acre/year

Grassland: 240 tons/acre/year

Cropland: 4,800 tons/acre/year

"i. . -^
-. " ' '!

Construction: 48/000 tons/acre/year

Source: Based on Virginia Department of Conservation and Historic Resources,
Urban Erosion and Sediment Control in Virginia, Training Notebook, 1985
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Land Disturbing Activity: means any land change which may result in soil erosion from water or wind and the
movement of sediments into State waters or onto lands in the Commonwealth, including, but not limited to,
clearing, grading, excavating, transporting and filling of land, except that the term shall not include:

1. Minor land-disturbing activities such as home gardens and individual home landscaping, repairs and
maintenance work;

2. Individual service connections;

3. Installation, maintenance, or repair of any underground public utility lines when such activity occurs on
an existing hard surfaced road, street or sidewalk provided the land-disturbing activity is confined to the area of
the road, street or sidewalk which is hard surfaced;

4. Septic tank lines or drainage lines unless located within a Chesapeake Bay Preservation Area or unless
included in an overall plan for land-disturbing activity relating to construction of the building to be served by the
septic tank system;

5.

6.
areas;

Surface or deep mining;

Exploration or drilling for oil and gas including the weU site, roads, feeder lines and off-site disposal

7. Tilling, planting or harvesting of agricultural, horticultural, or forest crops or livestock feedlot opera-
tions; including engineering operations as follows: construction of terraces, terrace outlets, check dams, desilting
basins, dikes, ponds, ditches, strip cropping, lister furrowing, contour cultivating, contour furrowing, land
drainage and land irrigation;

8. Repair or rebuilding of the tracks, right-of-way, bridges, communication facilities and other related
structures and facilities of a railroad company;

9. Agricultural engineering operations including but not limited to the construction of terraces, terrace
ouUets, check dams, desUdng basins, dikes, ponds not required to comply with the Dam Safety Act, Chapter 8.1
(See 62. 1-115. 1 et seq. ), ditches, strip cropping, lister furrowing contour cultivating, contour furrowing, land
drainage and land irrigation;

10. Preparation for single-family residences separately built and not in a Chesapeake Bay Preservation Area,
unless in conjunction with multiple construction in subdivision development; provided that the governing body
of any county which has adopted the urban county executive form of government may regulatekmd disturbing
activities related to single-family residences separately built whether or not they are m Chesapeake Bay
Preservation Areas or are developed in conjunction with multiple construction in subdivision development;

11. Disturbed land areas of less than 10,000 square feet in size or 2.500 square feet within Chesapeake Bay
Preservation Areas; however, the governing body of the county, dty, town or district may reduce this exception
to a smaller area of disturbed land or qualify die conditions under which this exception shall apply;

12. Installation of fence and sign posts or telephone and electric poles and other kinds of posts or poles;

13. Shore erosion control projects on tidal water when the projects are approved by local wetland boards, the
Marine Resources Commission or the U.S. Army Corps of Engineers;

14. Emergency work to protect life, limb or property, and emergency repairs; however, if the land-disturbing
activity were not an emergency, then the land area disturbed shall be shaped and stabilized in accordance with
the requirements of the plan-approving authority
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SEPTIC SYSTEMS

On-site sewage treatment systems
serve a significant percentage of residents
throughout the Tidewater region of Virginia.
Some rural localities have 100 percent of their
population served by on-site sewage treat-
ment systems. Even some rapidly growing
localities may have 25 percent or more of their
residents served by on-site sewage treatment
systems, which include: septic systems, low-
pressure distribution systems, elevated sand
mounds, package treatment plants/ as well as
other types of systems.

Package treatment plants (package
plants) operate under a Virginia Pollutant
Discharge Elimination System permit
(VPDES)wMchregulates their discharge. This
permit is currently issued and enforced by
the Virginia State Water Control Board
(SWCB. ) The SWCB must first obtain a Gen-
eral Permit from the Environmental Protec-

tion Agency. The 1990 General Assembly
gave the Virginia Department of Health
(VDH) the authority to develop regulations
for single family package plants with a dis-
charge of 1000 gallons/day or less. Package
plants and other systems which operate under
a VPDES permit are not subject to the Regula-
tions.

Septic systems in particular have been
identified by EPA as the most frequently re-
ported sources of groundwater contamina-
tion in the United States. 7 A properly de-
signed, installed, maintained, and utilized
septic system, however, should function well
for many years. 8 Bulky wastes should not be
disposed of in septic systems nor should such
items as plastics, grease, liquid fats, oils, dis-
posable diapers, other sanitary items, or toxic
and hazardous chemicals. Conservation of

water is also very important for the efficient
function of septic-type systems. 9 A list of
principles for best use of septic systems is re-
produced as Table 4-1. Because septic sys-
tems have a potential to degrade water qual-
ity through surface leaching and groundwa-
ter mixing, the Regulations include perform-
ance criteria for periodic pump-out and 100
percent reserve drainfields.

PERIODIC PUMP-OUT

On-site sewage treatment systems not recfuiringa
Virginia Pollution Discharge Elimination
(VPDES) permit shall:

a. Have pump-out accomplished for all such
systems at least once eoery five years; (§ 4. 2.7)

Septic systems function by providing
both anaerobic (without oxygen) and aerobic
(with oxygen) treatment of biological wastes.
This treatment is provided by micro-organ-
isms. Solids are transferred from commodes

to the septic tank via household plumbing.
Within the septic tank the solids are com-
bined with all other household wastewater

from the kitchen, bath and laundry. The
solids are partially liquified and digested
within the anaerobic environment of the septic
tank. (See Figure 4-4. ) Lighter materials float
on top of the liquid in the tank and form a
scum layer. Each time the septic tank fills up
the overflow goes first into a distribution box
and then into parallel Imes of perf crated pipe
or open-jointed tile. These "lines" are placed
in trenches partially filled with gravel and
completely surrounded by soil. These
trenches make up the drainfield of a conven-
tional septic system.
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PRINCIPLES OF GOOD DRAINFIELD MAINTENANCE TABLE 4-1

DOs}
DO use water-saving fixtures - use sensible water conservation practices.
DO use the washing machine sparingly on a daily basis. Wash one or two loads daily rather than

saving for a wash day.
DO maintain faucets and other fixtures on a regular basis, so that leaking does not occur when not

in use.

DO have septic tanks/ boxes, and the drainfield system evaluated regularly; pump and dean all
tanks and distribution boxes once every three to four years.

DO pump grease traps for garbage disposal every one to two years.
DO add additional tanks if you install a garbage disposal or hot tub.
DO keep a record of the septic tank(s), distribution box(es), and drainfield design layout and

the pumping schedule.
DO consult your local health department or consultant before installing structures,

home additions, swimming pools, decks, patios, parking, or other soil disturbing practices.
DO consider preventative design practices. The installation of multiple tanks in series is good

practice which will insure longer drainfield life. This practice is very cost effective when the
expense and inconvenience of repairs is considered.

DONTs |
DON'T use excessive amounts of water in short periods of time.
DON'T dump grease or coffee grounds down the drain or dispose of household and

automotive chemicals, insectiddes, herbiddes or petroleum products in a drainfield
system. Septic tank systems are not designed to decompose these materials.

DON'T dispose of sanitary napkins, disposable diapers, plastics or synthetic rubber products.
DON'T use excessive amounts of drain cleaner, plumber's helper, yeast, bacteria, enzymes, etc.

These materials are not good for the septic system, and they usually represent a waste money.
DON'T place bark mulch, sawdust mulch or plastic mulch over drainfield systems.
DON'T place lawn irrigation systems on or contiguous to septic tank drainfields.
DON'T plant maple, weeping willow, sycamore, cottonwood, locust or bamboo in or near a drain

field.
DONT use the drainfield as a vegetable garden.
DON'T park, place structures, cut and fill, or otherwise abuse the drainfield or the reserve drain

field or any area within 25' of the drainfield.
DON'T destroy old drainfields after a repair. They will become serviceable after 5-10 years.
DON'T discharge waste water from water treatment equipment or swimming pools into a septic

system. Sodium from this process causes soils to lose structure which is essential to good
percoladon. Failure of the system will result from improper discharge from these sytems.

Source: Mathews Soil Consultants, Inc. Harold L. Mathews, Ph. D., SoU Scientist, 1989

rv-14



Aerobic treatment of the wastewater

takes place in the soil of the drainfield. If the
septic tank is not pumped out, it will eventu-
ally fill up with solids. Solids wiU begin to be
transported into the trenches and, over time,
will dog the soil pores. Septic system "fail-
ure" will occur when sufficient solids have in-

filtrated into the soil pores to cause sewage to
leach out onto the surface or back up into the
residence that the system serves. Rehabilita-
don of a drainfield which has failed due to

solids infiltration is often either impossible or
ineffective, and is extremely expensive even
where it can be done. In addition, long before
this type of failure occurs, inefficient treat-
ment of the wastewater may have occurred
for a number of years.

In order to ensure the efficient opera-
tion of on-site sewage treatment systems, the
Regulations include the provision for pump-
out of all (both new and existing) on-site

TYPICAL SEPTIC TANK

^ hispection (Pump-out) Ports

^^^^
x

sewage treatment systems not requiring a
VPDES permit and located within Chesap-
eake Bay Preservation Areas at least once
every five years. Research by EPA and oth-
ers, recommends an average pump out fre-
quency of three to five years for conventional
septic systems in order to maintain efficient
effluent treatment. 10

Additional research at Pennsylvania
State University's College of Agriculture, Co-
operative Extension Service resulted in the
publication of an agricultural engineering fact
sheet on septic tank pump-out. This paper
recommends pump-out of a 750 gallon septic
tank, serving a tivo-person household, every
4.2 years. The paper further recommends a
2.6 year pump-out frequency for use of a 750
gallon septic tank by three persons. " The
minimum size septic tank currently allowed
in Virginia for one and two bedroom homes
is 750 gallons. Virginia state code currently

requires a minimum sep-
dc tank capacity of 900 gal-
Ions for three bedroom
homes. The Penn State rec-

ommendation for pump-
out frequenq^ of a 900 gal-
Ion sepdc tank with a two-
person household was 5.2
years. The fact sheet is re-
produced in Appendbc B.

FIGURE 4-4

Y-
Inlefc Sewage
enters from house

Outlet: Treated wastewater goes
to distribution box and drainfield

^ Arrows indicate wastewater flow direction

Source: Virginia Water Resources Research Center, VPI&SU,
A Homeowners Guide to Septic Systems, 1986
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ADMINISTRATION OF PUMP-OUT

In Tidewater Virginia, Chesterfield
County has been the pioneer with regard to a
local ordinance to require pump-out of septic
systems. Pump-out is required for each sep-
tie tank once every five years/ and every two
and one-half years if a garbage disposal is
used. Chesterfield County is also developmg
a computerized recording and tracking sys-
tem by which they can determine at the end of
every five year cyde those residents who
have not had their septic tank pumped out.
The ordinance is reproduced in Appendbc B.

Localities may chose either to admini-
ster the pump-out reqmrement of the Regula-
tions as Chesterfield County is doing or they
may devise a system where an appropriate
percentage of their residents using on-site
sewage treatment systems are required to
certify pump-out on a rotating basis. The
intent of the Regulations will be satisfied if all
such systems within Chesapeake Bay Preser-
vation Areas are pumped out at least once
every five years. Table 4-2 outlines other

TYPICAL SAND MOUND SYSTEM

known methods by which localities nation-
wide are managing septic systems.

NOTE: The Department will contract with a con-
sultant to develop and provide computer software
for local government use in order to track septic
pump-out

RESERVE SEWAGE DISPOSAL SFTE

For new construction, provide a reserve sewage
disposal site with a capacity at least equal to that
of the primary sewage disposal site... (§ 4.2.7.b)

Reserve sewage disposal sites (reserve
drainfields) ensure the long-term usefulness
and effectiveness for on-site sewage treat-
ment systems. Pump-out alone will dramati-
cally extend the life of a sewage disposal site.
Nevertheless/ failure wiU take place eventu-
ally although with very different conse-
quences. In conventional drainfields/ a bio-
logical mat builds up at the gravel/soil inter-
face m the drainfield ti-ench. After many
years/ this mat which is very important for

FIGURE 4-5

-yr^ \-. -"*;css^y?vw^^wsw/.<
a,

PerfontedPVCPipe

Sand HU

ClayFUlorTopaoU

TopuU

S!>W®iWW^. '^"^^n'S^^Jomo&'VSs'S
liS Subacia.'-.IS^'f-'i

Stone HU

SEFTICTANK

Pump

Pump Switch

PUMPING CHAMBER

Source: Wisconsin Department of Health and Social Services, EIS on Mound System
for Private Waste Disposal, 1979
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SEPTIC SYSTEM MANAGEMENT TABLE 4-2

For further information contact: National Small Flows Clearinghouse at 1 (800) 624-8301.

1. CONTRACTING BY COMMUNTTY
a. Westboro, Wisconsin ($361 quarter)

. inspections and pump-out as necessary

. accepts bids for contracts to keep costs down.

b. Somers, Connecticut ($128A7/year, new
$112S6/year, rehabilitated)

. inspection every 2 years and pump out if necessary

. accepts bids for contracts to keep costs down.

2. MONITORING
Stinson Beach, California ($36fi)uarter)
. issues wastewater pennits for two years or less
. inspects all systems every two years

3. MANAGEMENT CORPORATIONS
Larimar County, Colorado ($100/year)
. fee for lot owners in rural subdivision
. up to 2000 gallons of water delivered and up to 2000 gallons of sewage

picked up annually

4. REGIONAL SEPTAGE DISPOSAL
Towns of Wayland and Sudshury, Massachusetts
. built a regional facffity for treatment
. private pumpers dispose of septage free of charge
. towns charge homeowners per gallon treatment costs
. unpaid fees added to homeowners' taxes

5. LOCAL unmv MANAGEMENT
a. Anne Arundel County, Maryland (f53lqwirter)

. Mayo Peninsula residents guaranteed service

. maintenance and replacement are county responsibilities

. reserve fund for replacement of failed systems

b. Glide, Oregon ($16fmonth)
. Septic Tank Effluent Pumps (STEP)
. county inspects and pumps tanks every 12 years

c. Otter Trail Lakes in Battle Lake, Minnesota
. 1,350 residences and businesses

. one full-time operator

. resorts and businesses inspected once a year

. individual homes mpsected once every three years

. private pumpers contracted

. septage used as fertilizer

6. PUBLIC/PRIVATE AGREEMENTS
Chesterfield County, Virginia ($U/year)
. private pumpers submit standardized form to county
. county maintains data base to record dates individual systems are

pumped out
. once per cyde (5 years) county notifies residents by mail with no

record of pump-out
. county contracts to have system pumped if owner does not comply

(back charges and fines)
. fees pay for staff (one inspector, two clerical), and maintenance of

database
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providing treatment of the effluent wastewa-
ter becomes too thick for water to pass through
it. System failure will occur in this situation
as with a system which has not been regularly
pumped out. More significant, however, is
that system failure due to biological mat
buildup alone is not permanent. If solids
have not infiltrated into a disposal site or if
components of the on-site sewage treatment
system have not been damaged, the disposal
site can often be reclaimed merely by tempo-
rary cessation of use, allowing the biological
mat time to break down. The amount of time

necessary to reclaim a sewage disposal site in
this manner may be very brief or as long as
several years depending on the amount of
biological mat buildup.

Regardless of the cause of failure of a
septic system drainfield or other sewage dis-
posal site, a reserve area should be available
in order to continue the use of a given system
and mamtain residency on an affected prop-
erty. The Regulations require a reserve sew-
age disposal site with 100% of the capacity of
the primary sewage disposal site for new
construction within Chesapeake Bay Preser-
vation Areas. In the case of drainfields, ca-

padty is a function of both surface area and
soil percolation rate. Given this, a reserve
drainfield may or may not be the same size as
a primary drainfield.

Local governments have had the au-
thority to adopt ordinances or regulations
more stringent than the State Health Depart-
menfs regulations. Current VDH regula-
tions reqmre no more than a 50% reserve
capacity sewage disposal site/ and only where
the soil percolation rate is slower than 45
minutes/inch.

Implementing the Regulations will re-
quire passage of local ordinances or regula-
tions/ both with regard to pump-out and
reserve disposal areas.

This reserve sewage disposal site shall not apply to
any lot or parcel recorded prior to the effective date
of these regulations, and which lot or parcel is
not sufficient in capacity to accommodate a re-
serve sewage disposal site, as determined by the
local Health Department. Building shall be pro-
hibited on the area of the sewage disposal sites
until the structure is served by public sewer or an
on-site sewage treatment system which operates
under a permit issued by the State Water Control
Board. All sewage disposal site records shall bead-
ministered to provide adequate notice and enforce-
ment. (§ 4.2.7(b)) [emphasis added]

Some localities are already in compli-
ance with the 100% reserve capacity measure.
Chesterfield County has required 100% re-
serve drainfields for conventional septic sys-
tems since 1976. Richmond County adopted
an ordinance requiring a 100% reserve drain-
field in August of 1989 and Lancaster County
adopted a similar ordmance, retroactive to
October \, on October 27, 1989. Materials
relating to each of these ordmances are in-
eluded in the appendix.

The Virginia Department of Health
and the Chesapeake Bay Local Assistance De-
partment have agreed on a policy for the ad-
ministration of § 4. 2. 7.b of the Regulations
where a related local health ordinance is not

passed prior to the designation of Preserva-
tion Areas. Where applicable, those valid
VDH septic permits issued prior to October
1, 1989 (the effective date of the Regula-
tions) will be honored without additional
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requirements. Those VDH septic permits
issued after October 1, 1989, but prior to local
program adoption wiU undergo a second site
evaluation and will be required to comply
with both the 100% reserve sewage disposal
site and be located outside of Resource Pro-
tection Areas to the maximum extent pos-
sible. VDH permits issued after local pro-
gram adoption must comply fully with the
Regulations.

REDEVELOPMENT AND EXPANSION OF
EXISTING STRUCTURES

The Regulations state in § 4.2. 7.b that a
100% reserve sewage disposal area shall be
set aside for "new construction." All redevel-
opment in Chesapeake Bay Preservation
Areas constitutes new construction and would

require a 100% reserve sewage disposal area.
For lots or parcels recorded prior to October 1,
1989, however, this requirement would ap-
ply only to the extent that there is sufficient
area on that lot or parcel for the 100% reserve
area.

Expansion of existing structures within
Chesapeake Bay Preservation Areas could
require a 100% reserve sewage disposal area
depending on the size of the expansion. The
Regulations define 2,500 square feet as the
threshold for substantial alterations within

Resource Management Areas (RMAs). Any
alteration within Resource Protection Areas

(RPAs) may be considered substantial. If an
expansion of existing structures will require a
new on-site sewage treatment system permit
from the Health Department/ then a 100%
reserve sewage disposal area will also be
required unless the lot or parcel was recorded
prior to October 1, 1989 and there is insuffi-

dent room for the 100% reserve area. A local
government could, therefore/ by reasonable
interpretation of § 15. 1-492 of the Code of
Virginia, require a 100% reserve area for any
substantial alteration of existing structures
within Chesapeake Bay Preseryation Areas
even where the nature of the expansion would
not otherwise require a new sewage disposal
permit from the Health Department.

ALTERNAHNG DRAINFIELDS

There is another method to prolong
the useable life of a conventional drainfield.
Fairfax County has required a diversion valve/
as illustrated in Figure 4-6, since June 1984.
Citizens are notified by the county to turn
their diversion valve once a year. By so doing/
half of each drainfield is taken out of use

every year. This action prevents excess
buildup of a biological mat and aUows suffi-
dent time for breakdown of a mat which has

developed. Such a technique could be em-
ployed between two full-size drainfields if
initial failure occurs due to biological mat
buildup alone. In addition to altematmg
between each half of the drainfields, Fairfax
County achieves more sidewall storage of
effluent within the drainfield trenches by
requiring more gravel between the lines and
the gravel/soil interfaces.

The 100% reserve drainfield require-
ment canbemetby altematmgbetweenhalves
of one drainfield annually if an additional
50% reserve is maintained and altemation be-
tween the two halves of a dramfield is as-
sured. The spirit of the requirement is met
given this circumstance because the 50% re-
serve of the total drainfield area equals 100%
of the drainfield capacity in use at any given
time.
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DIVERSION VALVE FOR ALTERNATING DRAINFIELD FIGURE 4-6

stream

buffer area

vent pipe

sewer pipe from house

septic tank
diversion valve

driveway

distribution box

perforated drain pipe

^J^-- drainfield

main drain field split into
two areas that can be used

in alternating years (see
note below)

arrows indicate
wastewater flow
direction

road

Note: Where one-half of a drainfield is used during alternating years,
a standard 50% reserve (based on entire drainfield area) provides
100% of the capacity in use.
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STORMWATER MANAGEMENT

INTRODUCTION

Most routine and human activities
introduce contaminants into the earth's

environment. Just driving a car to work,
letting the dog outside, or applying an extra
bag of fertilizer in the fall hoping to make the
spring lawn a little bit greener can take a toU
on our waterways. Natural processes also
release contaminants from volcanic eruptions,
forest fires and hurricane battered shorelines.
Contaminants introduced into state waters

from such diffuse activities and locations are

collectively called "nonpoint source" (NFS)
pollution. Rarely can we control the forces
of nature. However, we can modify both
individual and collective practices to improve/
enhance, and protect water quality. This
section discusses the ways stormwater
management (SWM) practices can be applied
toward the goals of the Act by explaining the
SWM criteria in § 4.2.8 of the Regulations and
describing ways to improve and reduce the
runoff from the places where we live and
work.

As development occurs, existing local
stormwater management programs have
handled the increased rate and volume,

velocity and flow rate of mnoff by requiring
developers to construct on-site ponds and
drainage systems that control one or more of
those runoff characteristics. In some cases,
localities have conducted regional storm-
water management studies and publicly
funded stormwater improvements includmg
elaborate drainage systems, channelized wa-
tercourses, dams, and reservoirs. However,
very few localities have required developers
to control mcreased loads of pollutants in
runoff resulting from their development
projects.

The Chesapeake Bay Preservation Act
recognizes NPS pollution as having a signifi-
cant and detrimental effect on the Chesap-
eake Bay. Passage of this legislation demon-
strates that the General Assembly values the
Chesapeake Bay enough to protect and im-
prove its water quality. In order to protect
the Bay's resources, localities at large are
charged to:

//... encourage and promote [the] ... prevention
of any increase in pollution [and the] reduction
of existing pollution . . /' (§ 10. 1-2107)

These provisions of the Act are reflected in
regulatory criteria that require no net in-
crease in NPS loads resulting from new de-
velopment projects and a 10 percent reduc-
tion in NFS loads resulting from redevelop-
ment projects.

In 1989, the General Assembly passed
theStateStormwaterManagetnentAct(§10. 1-
603. 1 et seq.. Code of Virginia) that provides
localities optional authority to adopt local
stormwater management ordinances consis-
tent with minimum state regulations. Most
localities have required stormwater manage-
ment for years to control flow volume and
velocity through erosion and sediment control
ordinances and floodplain regulations.
However, until passage of the SWM Act and
previously noted amendments to § 15. 1-489
of the state zoning code, no dear authority
for localities to protect water quality existed.
The SWM Act integrates all of these objec-
tives into one piece of comprehensive ena-
bling legislation.
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EVERYDAY LIFE AND NONPOINT SOURCE POLLUTION FIGURE 4-7

<
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Source: Adapted by arrangement trom Johnstone
Quinan, The Washington Post, December 1989.

/

1. Improperly designed outfall structure aggra-
vate channel erosion, releasing sediments into the
stream.

2. Nitrogen and phosphorous in runoff come
from fertUizers and organic waste. These elements
cause algae to grow profusely, robbing the water of
oxygen and harming aquatic life.

3. The most prevalent problem is organic waste
which comes from garbage, animal droppings, leaves,
and grass clippings. Decaying waste uses oxygen
in the water, leaving less for aquatic species.

^ 4 Zinc enters the environment from the
weathering and abrasion of galvanized iron and steel,
often from aging pipes and gutters.

5. Automobiles contribute in two ways. Nitro-
gen oxides from exhaust fumes enter streams from
add rain. Motor oil residues are washed off streets
and parking areas, polluting waterways.

6. Paved areas and other impervious surfaces
do not absorb rainwater. Increased runoff floods

streams, eroding banks and sending silt into the water.
Silt can smother channel beds, choking aquatic life.

7. Natural, undisturbed land absorbs rainwater,
recharging groundwater supplies. Root mats hold
the soil and keep sediments from washing away.

8. Grassed swales can slow water velocities,
reducing the risk of channel bank erosion.
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Although the Chesapeake Bay Preser-
vation Act preceded the SWM Act, the ob-
jectives for NFS pollution control are consis-
tent. As well, the Department participated
in the Department of Conservation and Rec-
readon's regulatory development advisory
committee to ensure that the SWM criteria in

the Regulations would be consistent with
regulations adopted pursuant to the SWM
Act (proposed VR 215-02-00.)

If localities have a stormwater man-

agement ordmance, the SWM criteria of the
Regulations should be integrated into the
local program. However, the Regulations
mustbe implemented within Chesapeake Bay
Preservation Areas even if a locality chooses
not to adopt a local SWM ordinance.

NEW DEVELOPMENT

Stormwaterrunoffis aprindpal trans-
porter of NFS pollution. Chapter II describes
how pollutants enter and are transported by
the water system.

For development, the post-development nonpoint
source pollution runoffload shall not exceed the
pre-deoelopment load based upon average land
cover conditions... (§4.2.8) [emphasis added]

The Manual includes a guidance cal-
culation procedure that outlines the technical
standards to meet this performance criterion.
The guidance calculation procedure has been
designed to be easy to use, even for those

localities without an engineer or technically
trained employees. The guidance calculation
procedure will not produce the design of a
BMP structure. The procedure will merely
indicate what level of performance is required
of a BMP. The Department will provide
training in use of the calculation procedure
to local government staff.

NOTE: The guidance calculation procedure is pro-
vided in Appendbc C and is formatted as a pull-out
leaflet for immediate distribution.

Because NFS pollution encompasses
many different contaminants (such as sedi-
ment/ nutrients/ metals and toxic substances)/
the procedure is based on the concept ofkey-
stone pollutants. A keystone pollutant shares
the general characteristics of most other urban
pollutants. 12 Although the Act and Regula-
tions refer to sustaining no net increase in
"nonpoint source pollution" collectively, ac-
curate modelling, monitoring, and control of
all pollutants would be cost-prohibitive.
Properly identified, keystone pollutants can
be realistic indicators of total nonpoint source
pollution loads. Both pre- and post-develop-
ment loadings should be determined by the
same procedure to ensure consistent meth-
odology.

The guidance calculation procedure
also provides guidelines for localities in order
to designate "average land cover conditions."
The Board included a default average land
cover condition clause in the Regulations to

FOR NEW DEVELOPMENT

NFS POST-DEVELOPMENT < NPS PRE-DEVELOPMENT
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prevent extreme situations. Without such a
provision, a site in its natural state with very
little runoff and NFS pollution/ e.g. a forested
site, might become impossible to develop
because BMPs currently available may not be
able to remove enough of the increased load
to provide compliance with the "no net
increase" criterion. Conversely, a developer
of open land with sparse vegetation may find
the pre-development load Mgh enough that
merely by carefully developmg the site/ even
without the use of BMPs/ the standard can

be met. The concept of average land cover
condition attempts to provide a balance in
implementing the Regulations.

This performance criterion and the
accompanying guidance calculation proce-
dure apply to each specific development site.
For a subdivision, the developer must
apply the criterion to the development as a
whole, not to each mdividual lot. Pre-
development calculations must reflect the load
from the entire unplatted parcel. Post-
developmentcalculations must reflect the total
of impervious surfaces for all platted parcels
assuming a complete buildout of the project.
BMPs must be designed and located to

mitigate the increased load for the entu-e
subdivision.

REDEVELOPMENT

... Redevelopment of any site not currently served
&y water quality best management practices shall
achieve at least a 10% reduction of nonpoint
source pollution in runoff compared to the exist-
ing runoff load from the site. Post-development
runoff from any site to be redeveloped that is
currently served by water quality best manage-
ment practices shall not exceed the existing load
of nonpoint source pollution in surface runoff.
(§ 4.2.8)

Stormwater management criteria for redevelop-
ment shall apply to any redevelopment, whether
or not it is located within an Intensely Developed
Area designated by a local government. (§ 4.2. 8.c)

Historically/ sites have been normally
developed without the use of Best Manage-
ment Practices (BMPs). Even though more
recent developments may have BMPs, past
emphasis was usually placed on water quan-
tity instead of water quality. For redevelop-

SCHEMATIC OF A WETPOND FIGURE 4-8

Top View
ibankment

K^-
-

Safely Bench "-':%^-§~^'?
(10 Feet Wide) -..--.--".

Source: Metropolitan Washington Council of
Governments, Controlling Urban Runoff, 1987

Emergency
Spillway
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ment sites, the following provision(s) must
be satisfied to constitute "toeing served by
water quality best management practices":

(1) In general, runoff pollution loads must
have been calculated and the BMP

selected for the expressed purpose of
controlling NFS pollution. However, if
existing facilities can be shown to achieve
the current standard of NFS pollution
control/ local authorities may consider the
site as being served by water quality BMPs.

(2) If BMPs are sbructural, facilities must
currently be m good workmg order,
performing at the design levels of serv-
ice. The local authority may require a
review of both the original struchiral
design and maintenance plans to verify
this provision. A new maintenance
agreement may be required to ensure
consistency with the locality's SWM
requirements.

As with the performance criterion for
development, the post-development loads for
a redevelopment site should be calculated.

However, in the case of redevelopment,
default loads (e.g. average land cover loads
for a watershed) may not be used to estab-
lish a pre-development load. The pre-devel-
opment load for a redevelopment site must
be determined based upon the existing con-
ditions on the site. In cases where existing
development is served by BMPs and the
original design data is still available, the
original post-devdopmentNPS loadings may
be substituted for the "existing" develop-
ment NFS loadings.

For redevelopment sites not served by
BMPs, modem techniques for NFS pollution
control must be employed to achieve a
minimum 10 percent reduction from existing
pollutant loadings. 13

Where sites are small or coverage is
proposed to be extensive, underground BMPs
such as dstems with detention features may
be necessary if sufficient open space cannot
be provided.

FOR SITES SERVED BY BMPs:

Before the Regulations:

MX ^ iKX^TING DEVELOPMENT < NFS

After the Regulations:

NFS,

PRE-DEVELOPMENT

REDEVELOPMENT < NFS PRE-DEVELOPMENT
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OPTIONS PROPOSED BY THE REGULATIONS (4)

The following stormwater management options
shall be considered to comply with this subsection
of these regulations:

(1) Incorporation on the site of best manage-
ment practices that achieve the required
control;

(2) Compliance with a locally adopted regional
stormwater management program mcor-
porating pro-rata share payments pursu-
ant to the authority provided in §15.1-
466(j) of the Code of Virginia that results
in achievement of equivalent water
quality protection;

(3) Compliance with a state or locally
implemented program ofstormwaterdis-
charge permits pursuant to § 402(p) of the
federal Clean Water Act, as set forth in
40 C.F.R. Parts 122, 123, 124 and 504
dated December 7, 1988.

For a redevelopment site that is completely
impervious as currently developed, restor-
ing a minimum 20% of the site to vege-
tated open space. (§ 4.2.8^) [emphasis
added]

To comply with option #1, a number
of actions or facilities can be considered Best
Management Practices. Two examples of
BMPs are Ulusbrated in Figures 4-8 and 4-9.
To satisfy the Regulations/ the chosen BMPs
must:

(i) Achieve the required control (as
determined by the calculation pro-
cedure),

(ii) Be approved for use by the local
authority, and

(iii) If applicable/ be niamtained in a
manner to preserve the desu-ed
level of service. The local author-

ity may make any reasonable re-
quirements, as necessary, to en-
sure the maintenance of those
facilities. CReference § 4.2.3)

OVERSIZED PIPE TRENCH DESIGN FIGURE 4-9

Side View

OveniowPipe SKT observSonwe",.,..,,..,,,,,,,...,,...,,,,
A. -'. -^a^SuIl^A^''*''*'^'1^'1'11'*'1111*1111"11"'1"111111"'

Permeable.
Filter \
Fabric

VWIWWW_^ .. ICS2
I Standard
[Curb
I Intel

Pretreatment
Facility

Source: Metropolitan Washington Coundl of
Governments, Controlling Urban Runoff, 1987
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NOTE: A future instalhnent of the Manual will
generally describe selection, design, construction,
and maintenance of BMPs appropriate for use in
Tidewater Virginia.

If, however, the site is located in an
area served by an adopted regional SWM
plan which satisfies this criterion as a whole,
participation in that regional plan will be
considered as complying with this section
under option #2. Localities must demon-
strate that their program achieves water
quality protection standards equivalent to
the goals of the Regulations. In addition, all
locally adopted SWM programs should be
consistent with state laws and regulations
covering SWM and erosion and sediment
control.

Another means of satisfying the
Regulations/ option #3, allows developer
participation in SWM programs necessitated
by the federal Clean Water Act's storm sewer
discharge permit requirements, after such a
program is implented by a local government.
The federal program will consist of two tiers
with separate timeframes. Localities with
populations exceeding 250,000 are in the first
tier and localities with populations between
100, 000 and 250, 000 are m the second. By
including option #3, the Board assumes the
EPA program will achieve water quality pro-
tection at least equivalent to the Regulations.
Even if programs have standards different
from the Regulations, EPA approval of such
programs will classify them as equivalent
under this provision.

Some redevelopment sites/ particularly
those proposing a high proportion of imper-
vious cover, may have significant difficulties

complying with the 10% NFS pollution
reduction requirements. Impendous areas
increase both runoff and pollutant loadings.

In general/ maintaining or restoring
areas of natural vegetation plays a major role
in effective stomiwater management and NFS
pollution control by infiltrating and filtering
more of rainwater. Vegetated areas:

11 Reduce runoff volumes;

~2| Generally provide for greater infiltra-
tion, further reducing runoff;

If on-grade and properly placed can
intercept/ filter/ and infiltrate runoff
generated on other impervious areas;

Have aesthetic value; and

5| Generally need less maintenance to
remain effective.

For all these reasons/ converting

impervious areas to vegetated areas under
option #4 is one way to reduce NFS pollution
nmoff - a BMP in its own right. Experience
with SWM programs shows a 1% reduction
in NFS pollution can be achieved for every
1-2% of "the land restored to vegetation. 14

To achieve these goals and to comply
with the provisions of option #4, the entire
20% of the vegetated area should be con-
tinuous, permanent, and on existing grades.
If possible, areas should be placed so non-
erosive sheet flow runoff from impervious
areas can pass across and through the vege-
tated area. Vegetation suggested in the sec-
tion addressing buffer areas (see pages IV-
45-60) would most likely have appropriate
mitigating qualities.
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Lawns can produce significant and
detrimental nutrient loadings if improperly
managed. Fertilizer and pestidde manage-
ment recommendations should be prepared
and executed for proposed lawn areas. As
with all proposed vegetated areas, hardiness
zones and local sun exposures should be
considered m selecting plants.

Any maintenance, alteration, use, or improve-
ment to an existing structure which does not
degrade the quality of surface water discharge, as
determined by the local government, may be
exempted from the requirements of this subsec-
tion. (§4.2.8.b)

TYPICAL EXISTING DEVELOPMENT FIGURE 4-10

single-story development requires a larger
building envelope and takes up more
open space

at-grade parking increases
impervious surface

small, disconnected vegetated areas
don't help reduce site runoff or
improve water quality
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The Board specifically included this
reference to clarify its intentnot to treat minor
expansions as redevelopment. While any
expansion can degrade water quality by
creating more impervious surface, local
authorities will be expected to make reason-

able judgments concerning "maintenance/
alteration, use or improvement(s)/" Locali-
ties are encouraged to use existing expansion
classification policies or establish guidelines
to address such cases. Consistency should
be a goal.

PROPOSED TYPICAL DEVELOPMENT FIGURE 4-11

multi-story structures reduce the overall
building envelope and conserve open space

large/ connected vegetated
areas help reduce site runoff
and can unprove water quality

meet parkmg requirements
without paving the whole
site

below-grade parkmg reduces the
need for on-grade parking

W-29



AGRICULTURE

THE DEVELOPMENT OF AGRICULTURAL
CONSERVATION PLANNING IN THE U. S.

During the early 1930s, severe weather
and the consequences of poor farming prac-
tices focused national attention on the de-
strucdve effects of farmland soil erosion. In

response to that agricultural catastrophe,
Congress passed the nation's first soil and
water conservation law, which created the

U.S. Department of Agriculture-Soil Conser-
vation Service (SCS) in 1935.

In 1938, Virginia passed the Soil Con-
servation Districts Law (§ 10.1-500 et seq. of
the Code of Virgmia), which established soil
and water conservation districts (SWCDs) as

political subdivisions of the state responsible
for conseryation work within their bounda-

ries. District boundaries in Virginia include
from one to five jurisdictions, either counties
or dties. Districts receive technical and finan-
cial assistance from local, state and federal
sources. District boards are made up of vol-
unteer citizens, both elected and appointed/
who are aware of regional conservation prob-
lems and work to help solve them. Board
members make decisions and set priorities
for local conservation programs.

Local districts draw upon the exper-
tise of a number of agricultural resource
agencies, and integrate those agencies mto
their activities. One of the board positions of
a district is always filled by a local extension
agent of the Virginia Cooperative Extension
Service. The Extension Service plays a pri-
mary role in providing general education to
citizens and conducting specific educational
programs designed to cause desired changes
in agricultural, conservation, and water qual-
ity protection practices. Each district also has

access to the planning and technical expertise
of personnel from SCS and the Virginia De-
partment of Conservation and Recreation/
Division of Soil and Water Conservation

(DSWC). Districts interact with SCS/DSWC,
and to some degree with the USDA-Agricul-
tural Stabilization and Conservation Service

(ASCS) regarding funding assistance pro-
grains for implementation of agricultural Best
Management Practices. Districts also receive
administrative and technical staff support
through grants from DSWC. Local govem-
ments should consider this pool of expertise
and experience a valuable resource for imple-
menting the agricultural requirements of the
Regulations.

Other programs affecting agricultural
activities have been developed at both the
state and federal level. This larger program-
matic framework was considered during the
formation of the Criteria Regulations/and the
integration oftheRegulationsintothatframe-
work was given a high priority. For example,
the Food Security Act of 1985 (FSA or Farm
Bill) contains provisions designed to reduce
cropland erosion, protect valuable wetlands,
and/ at the same time, reduce surplus com-
modity production. These provisions/ known
as the Conservation Reserve, Conseryation

Compliance/ Sodbuster, and Swampbuster,
encourage farming on land best suited to
agriculture and discourage farming on land
with a greater potential for environmental
degradation. In most cases/ farmers who
want to continue farming highly erodible
land had to have an approved conservation
plan by 1990 in order to retain then- eligibility
for programs of the U.S. Department of Agri-
culture (USDA) and certain state BMP pro-
grams.
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CONSERVATION PLANS

Conservation plans as a voluntary
practice have been part of the agricultural
management programs of both SCS and local
SWCDs smce the 1930s. Conservation plans
are based on the principle of "land capabil-
ity" - every acre of land has its own specific
potential and constraints. To achieve the
most productive long-term use of the land
while protecting it from erosion and water
quality degradation/ land capability must be
the foundation of any plan for agricultural
management. Conservation plans take into
account the particulars of local soils and cli-
mate conditions, as well as the specific type of
agricultural operation. They may include a
single BMP or a combination of BMPs.

Agricultural conservation plans are
developed by a technical expert in coordina-
tion with a land operator, who may be either
the farm owner or a farmer who leases the

land. They examine the land, study the local
soil survey covering that farm, and discuss
the land use objectives and priorities of the
farmer. The resulting plan is a record of
decisions the land operator will carry out.

In recent years, regulations have made
cost-share benefits contingent on the devel-
opment of conservation plans on certain agri-
cultural lands. Since passage of the 1985 Food
Security Act, farms with highly erodible lands
have been reqmred to develop conservation
plans for those lands m order to receive USDA
Farm Program benefits. In Virginia, DSWC
has initiated anutrientmanagementprogram
which offers farmers technical assistance and

cost-share incentives for determining opti-
mum use of chemical fertilizers and manure.

Some conservation plans also include inte-
grated pest management (IPM). The Exten-
sion Service promotes D?M techniques as an

alternative to routine application of pesti-
ddes and herbiddes in a preventive spray
program. In addition, the Extension Service
promotes the benefits of nutrient and conser-
vation plans to the agricultural community.

AGRICULTURAL REQUIREMENTS OF THE
REGULATIONS

Land upon which agricultural activities
are being conducted, including but not limited to
crop production, pasture, and dairy and feedlot
operations, shall have a soil and water cfucdity
conservation plan. Such a plan shall... accom-
plish water qwlity protection consistent with the
Act and these regulations. Such a plan will be
approved by the local Soil and Water Conseroa-
tion District by January 1, 1995. (§ 4.2.9)

Chesapeake Bay monitoring efforts
carried out by the Environmental Protection
Agency (EPA) prior to the Chesapeake Bay
Agreement identified agricultural lands as a
significant contributor of sediment and nutri-
ent pollution. EPA's 1983 Chesapeake Bay
Study estimated that runoff and soil erosion
from agricultural lands contributed about 37%
of the nutrients entering the Bay from die
James River basin. 15 During the same period/
a-opland was estimated to contribute an
average of 60% of the nitrogen and phospho-
rus found in the York River. 16 Figure 4-12
(on the next page) shows that, although there
are many sources of nonpoint source pollu-
tion in the nation's rivers, agricultural lands
contribute a large share.

Because of the adverse impact of pol-
lutants from agricultural lands on water
quality, the Regulations reqiure the develop-
ment of soil and water quality conservation
plans for all agricultural lands within Che-
sapeake Bay Preservation Areas (CBPAs).
These plans, which must be approved by the
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local Soil and Water Conservation

District/ are site-spedfic strategies for
soil erosion control/ nutrient man-

agement, pest management, and, in
some cases, groundwater quality pro-
tection. Any field partially located in
a CBPA must be addressed in its

entirety by a conservation plan, since
such planning is typically done on a
field-by-field basis. Although other
fields on the same farm which are not
in the Preservation Area need not be

included, a comprehensive process
of consistent agricultural planning
should include the whole farm.

"Land upon which agricul-
tural activities are being conducted"
is land which yields agricultural
products/ such as the following:

NONPOINT SOURCE POLLUTION FIGURE 4-12

Other

^ Agriculhure
64%

Source: Division of Soil and Water Conservation.
Adapted from the Richmond Times-Dispatch, April 10, 1990.

Field crops, including corn, wheat, oats, rye,
barley, hay, tobacco, peanuts, potatoes, and
soybeans;

Fruits, including apples, peaches, grapes,
cherries, and berries;

Vegetables, including tomatoes, snap beans,
cabbage, carrots, beets, and onions;

Horticulhiral specialties, including nursery
stock, ornamental shrubs, ornamental trees,
and flowers;

Livestock and livestock products, including
cattle, sheep, hogs, goats, horses, poultry, fur-
bearing animals, milk, eggs, and furs.

The Regulations require soil and wa-
ter quality conservation plans to include a
combination of BMPs for protection against a
range of pollutants, rather than addressing
only soil erosion. Since different uses of the
land require different kinds of management,

a conservation plan that complies with the
Regulations wiU describe an overall system
of land management for a particular farm.
The plan must mdude decisions which
address the unpacks of crop types and rota-
tions on erosion control, nutrient and pesti-
cide management, and selection of those
BMPs best suited to the farm's land vse. A
soil and water quality conservation plan
provides an integrated approach to reducing
soil losses, maintaining good water quality,
and sustaining acceptable ecological balance
and efficient management for the farm while
providing for continued economic produc-
tivlty.

The USDA-Soil Conservation Service

is responsible for mamtaining technical stan-
dards and criteria for conservation planning.
These standards and criteria are contained
within the SCS Field Office Technical Guide
and outline various levels of compliance.
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These levels are called Resource Man-

agement Systems and Acceptable
Management Systems.

All such conservation systems
address five major resource concerns
- soil, water, air, plants, and animals -
through the use of a combination of
conservation practices and manage-
ment. A Resource Management Sys-
tem will meet a defined minimum

level of protection for all five con-
cerns.

RlDGE-TILLAGE CURE 4-14

Adapting raised-bed
techniques to a
commercial scale.

Fields are plowed so ridges, 6-10" high, remain in
the same place. AU wheeled traffic stays in valleys.

Source: The Richmond Times-Dispatch, April 10, 1990

Under certain situations, im-

plementation of a total Resource Manage-
ment System is not practicable due to the ex-
istence of social, cultural, or economic con-
straints identified for the resource area.

Acceptable Management Systems can be
developed for such situations. It is important
to understand that Resource Management
Systems and Acceptable Management
Systems address issues beyond the scope of
the Regulations, which focus on water qual-
ity protection. However, because they are so
comprehensive Resource Management Sys-

NO-TILL CVLTTVATION FIGURE 4-13

Disk

Minimal soil. disturbance and residue from

previous crop reduce runoff and erosion.

Source: Richmond Times-Dispatch, April 10, 1990

tems and Acceptable Management Systems
consistent with SCS policies will be consid-
ered in compliance with the Regulation's ag-
ricultural criteria provided that the issues of
erosion control and nutrient and pesticide
management are addressed.

BEST MANAGEMENT PRACTICES

Some of the more prominent agricul-
tural BMPs recommended by conservation
plans in the Tidewater area are conservation
tillage, streambank stabilization, grass wa-
terways, cover crops, filter strips, critical area
planting, nutrient and pest management, and
erosion control structures.

The employment of BMPs on farm-
land or the development of a soil and water
quality conservation plan will allow flexibil-
ity in the amount of buffer area required for
that land as provided by the Regulations. As
discussed in greater detaU in the section on
buffer areas/ buffer areas for agricultural lands
may be reduced to 50 feet when BMPs are in
place on the adjoining land, and to 25 feet
when a soil and water quality conseryation
plan has been implemented on diat land. It is
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important to note that such a plan is requu'ed
by the Regulations to achieve "water quality
protection at least the equivalent of that pro-
vided by the 100-foot buffer area. " In order to
accomplish the required level of water qual-
ity protection/ the soil and water quality con-
servation plan may recommend a buffer area
wider than 25 feet for some crops and cultiva-
tion practices. These judgements will be made
by the soil and water conservation districts
based upon advice from theu- staff and tech-
nical support agencies.

BMP BENEFITS

Several kinds of cost-share assistance

programs are available for farmers who
implement BMPs. These funds may be

AGRICULTURAL BMPs

awarded only for one year or they may in-
volve 3 to 10 year contracts, depending on the
assistance program. Federal funding assis-
tance (USDA) is available through ASCS and
SCS. At the state level/ the Virginia Agricul-
tural BMP Cost-Share Program is admini-
stered through the local districts. Cost-share
funds usually cover up to 75% of the cost of
BMPs, especially for the more capital-inten-
sive practices. The 1990 General Assembly
passed legislation providing farmers with tax
credits for a percentage of the cost of conser-
vation-related farm equipment. 17

Additional economic benefits accrue

from BMP use, since long-term increases in
productivity may result from more careful
management of a farm's resources. For ex-

FIGURE 4-15

ISTMP CROFFING
Erosion can be minimized by

^lteniatiiigrowsofcropswithrows|
[of grass or hay. Buffer strips along I
[streams and lakes provide one last |
(barrier for

GREEN MANURE

By growing leguminous
cover crops such as dorer,
and tilling them into the
aoil, farmers can grow their'
own fertilizer and improve
soil structure.

BENHFICUL INSECTS
The ubiquitous ladybug has;

ippetiteforaph(ds,an
tiny parasltic wasps destroy thi

. eggs of hundreds of pest spedea
Faraners are learning to introduce and encour
ige these and other natural allies in their field;
n Dlace of chemical Destiddes.

CROP ROTATION
Fanners can tailor the sequence of crops in a

Beld to make efficient use of nutrients and break
the life cyde of pests. In Virginia, corn - winter
wheat - soybeans is a popular rotation, but some
Eannera are using other combinations to aohre
marifir nwJilwrKi an/1 mlnimf-yo fh**»n1/^l1 ilttA

Son. MANAGEMENT
Traditional cuWvatton to control weeds)

and prepaieaeed beds tov<rfvesregularplow|
ing of fields before planting.

In recent yeirs, no-till planting has been|
promoted as a way to reduce runoff and|
preserve soil structure. Seeds are planted]
under the previous crop, whose resldue|
provides mukh.

Ridge-UUage (as seen to left of stream)
involves intenshre cultivation of pennanentj
seed beds on ridges.

Nutrient management allows fannere to
minimize fertilizer applications by carefully
monitoring oop and soil conditions.

Source: Richmond Times-Dispatch, April 10, 1990.
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ample, a farmer may reduce fertilizer costs
while maintaining or, in some cases/ boosting
productivity by carefully controlling the rate
of application and by applying fertilizer when
it will be most effidendy taken up by crops.
The farmer can also reduce costs by substihit-
ing manure produced on the farm for chemi-
cal fertilizers. Such principles are consistent
with the concept of sustainable agriculture
promoted in recent years by many segments
of the agricultural community, including the
land grant university system. 18

LOCAL GOVERNMENTS AND CONSERVATION

PLANNING

In order to meet the requirements of
the Regulations, local governments must es-
tablish an enforceable procedure to track the
approval of conservation plans on agricul-
tural lands within Chesapeake Bay Preserva-
tion Areas. Once the locality has designated
its CBPAs, agricultural lands in those areas
can be identified with the aid of the local soil
and water conservation district. In local

zoning ordmances or other regulations, a re-
quirement could be included that an owner of
agricultural lands must provide evidence of
compliance with the requirements. Theordi-
nances could specify what constitutes accept-
able evidence. For example, the official min-
utes of the district board could stipulate that
the required conservation plan has been
approved or unplemented.

The Department recommends that a
locality develop a "Memorandum of Under-
standing" with its local Soil and Water Con-
servation District to take advantage of the
technical resources available through the
district programs. Such a memorandum could
include the following agreements:

. The local government will provide the
local district with a map of their desig-
nated Chesapeake Bay Preservation
Areas;

. The local district will provide the local
government with a list of landowners
in these areas who already have an ap
proved conservation plan which meets
the mtent of the Regulations, and up
date the list of approved consCTvadon
plans on a routine basis;

. The local district will prioritize the
development of soil and water quality
conservation plans for the farms of
landowners in CBPAs that do not

already have them, and track
compliance.

The results of district-conducted spot
checks of installed BMPs should be made

available to local governments, who could
use that information to determine the need

for more monitoring or enforcement meas-
ures. The spot-check procedure could be
similar to the program conducted by districts
to determine proper installation of cost-share
practices. Before legal measures are imple-
mented to secure compliance, a process of
education should be used to motivate the

noncomplier. Legal measures may include
penalties typical of other zoning violations.
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The process used by localities and soil and water conservation districts to implement
the Regulations for agricultural lands could follow these steps:

Step 2.1

Step 3.

Step 1. | The locality identifies CBPAs within its jurisdiction.

The locality amends its ordinance to require agricultural land in CBPAs to com-
ply with the Regulations.

The locality and the local district develop an agreement on procedures to identify
and prioritize agricultural lands subject to the Regulations, track approval of
conservation plans for those lands/ and check compliance with approved plans.

The locality's Preservation Area maps are used to identify agricultural parcels
falling within CBPAs. A list of affected agricultural landowners is prepared by
the local government and the district and landowners with approved conserva-
tion plans that satisfy the Regulations are identified.

Local, state, and federal cooperating agencies, in conjunction with other appro-
priate groups, organize and conduct a jurisdiction-wide education program to
inform farmers and landowners about the program/ procedures, advantages,
and alternatives.

Step 5.

Step 6. | Landowners are contacted and mformed of the Regulations and their respon-
sibilities.

Step 7 | As plans are developed, notification is provided to the local government by
the local district at specified mtervals.
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FORESTRY

Silvicultural activities in Chesapeake Bay Preser-
vation Areas are exempt from these regulations
provided that silvicultural operations adhere to
water quality protection procedures prescribed by
the Department of Forestry. (§ 4.2.10)

Silvicultural Best Management Practices
for water quality have been carried out as a
voluntary program by the Virginia Depart-
ment of Forestry (DOF) for some years. In
July of 1988, DOF resolved that water quality
protection would be a priority. A goal was set
to reduce sedimentation in the Chesapeake
Bay from silvicultural sources by 40% by the
year 2000, in accordance with the 1987 Che-
sapeake Bay Agreement. 19 In 1989, the De-
partment of Forestry published a new hand-
book. Forestry Best Management Practices
for Water Quality in Virginia, which explains
the purpose of and provides technical sped-
fications for forestry BMPs.

The Department of Forestr/s Best Man-
agement Practices program was developed
through a cooperative process including or-
ganizations such as the Virginia Forestry
Assodation/forestlandowners, Virginia Tech,
and others. These groups recognized that
Best Management Practices are good forestry
practices which not only protect water qual-
ity, but also save time and money for loggers
by reducing maintenance and repair costs to
their operations.

The Department of Forestry has held train-
ing meetings statewide to acquaint loggers
and foresters with Best Management Prac-
tices. DOF has also developed a methodol-
ogy for evaluation of BMP compliance and
effectiveness which uses a central computer-
ized database. The results of these BMP in-

spections will become part of a water quality
assessment and monitoring program which
will also include baseline data, direct water

quality sampling, analysis of forest distur-
bance trends, and outside research. 20

In developing management regulations
for the Chesapeake Bay Preservation Act, the
Local Assistance Board recognized the exis-
tence of on-going water quality protection
efforts by the forestry industry. The Board
believed that elective BMP procedures al-
ready in place should be given more time to
prove their effectiveness before additional
regulations on forestry are instituted; as a re-
suit, the Regulations do not require the im-
plementation of forestry BMPs. However/ a
review of existing forestry BMP programs by
July 1, 1991, will evaluate their effectiveness
at protecting water quality to ensure that they
achieving an equivalent level of perfor-
mance/ consistent with the Act and Regula-
tions.
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WETLANDS

Many wetlands have been destroyed
as a result of unpermitted activities. These
wetlands are often not replaced nor is the
loss otherwise mitigated. The U.S. General
Accounting Office noted m a 1988 report
entitled. Wetlands: The Corps of Engineers'
Administration of the Section 404 Program,
that the United States Army Corps of En-
gineers (Corps) is often unable to mvestigate
reports of unauthorized activities in wetlands
in a timely manner. 21 According to the report,
surveillance by the Corps to detect unper-
mitted activities in wetlands is a low priority
relative to other responsibilities of the agency.
The Environmental Protection Agency (EPA)
has mdependent enforcement responsibility
for unauthorized, unpermitted activities in
wetlands. When mvestigated, unauthorized
activities have at times been subject to legal
action including fines and/or after-the-fact
permits.

To minimize the future losses of wet-

lands due to unpermitted activities and to
ensure that proper authorization is obtained
prior to the disturbance of wetlands, the Regu-
lations include this subsection:

Local governments shall require evidence of all
wetlands permits required by law prior to au-
thorizing grading or other on-site activities to
begin. (§ 4.2.11)

After maps of Chesapeake Bay Pres-
ervation Areas have been prepared, site-spe-
dfic information may reveal evidence of ad-
ditional wetlands. Such wetlands may ne-
cessitate an adjustment to the boundary of
buffer areas. By requiring an environmental
site assessment as part of the plan of de-
velopment process (see Model Ordinance,

Chapter V/ page V-31); local governments
can ensure that any activities in wetlands
are properly permitted. Local governments
may use their judgment and require wetland
delineation by a landowner or developer when
considered necessary. Both the Corps and
the Virginia State Water Control Board
(SWCB) may be of assistance in detennining
the presence ofjurisdictional wetlands. How-
ever, personnel constraints on these agen-
des may not allow for an on-site wetlands
determmation. Property owners should rely
on private sector consultants to determine
wetland boundaries.

Landowners or developers should be
responsible for providing evidence of wet-
lands permits to the local government. The
person providing such evidence is ultimately
responsible for any and all violations of wet-
lands laws and regulations. However/ no
building, grading, or land disturbance per-
mits should be authorized by a local gov-
eminent on a lot or parcel where wetlands
have been indicated on a map, are known
to exist, or are reasonably suspected to exist
(e.g. soil survey indicates presence of hydric
soils) before all appropriate local, state, and
federal permits to impact wetlands are
obtained. Applications for local plan of
development review and approval or land
dishirbance permits should not be consid-
ered complete until all required wetlands
permits have been obtained. Importantly,
local government staff should become
familiar with field indicators that establish

the presence of wedand hydrology, hydro-
phytic vegetation, and hydric soils in order
to review information provided by landown-
ers and developers.
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NOTE: The Department is developing a program
for wetlands delineation training in coordination
with the Corps and SWCB. Training workshops
will be conducted for Tidewater local government
staff at little or no cost

Wetlands designated as Resource Pro-
tection Areas (RPAs) are generally only eli-
gible for water-dependent development and
redevelopment, whether or not a permit can
be obtained for a project. The current wet-
lands permitting processes are different for
ddal wetlands than for nontidal wedands.

Highlights of these permitting processes and
the jurisdiction of federal, state, and local
agencies over wetlands are examined in the
following sections.

NONTTOAL WETLANDS

The principal federal agency which
administers permits for impacts to wetlands
(tidal or nontidal) is the U.S. Army Corps
of Engineers. The Corps is currently the
only permit-issuing agency for impacts to
nontidal wetlands within Virginia. The
SWCB must issue or waive issuance of a

401 water quality certificate prior to a Corps
permit issuance. The Corps receives its
authority to regulate wetlands under Section
404 of the Clean Water Act of 1977 (33 U.S.C.
1251, as amended). Corps regulations con-
ceming wetlands are found in 33 CFR, Parts
320 through 330. The Corps may issue or
deny permits for the discharge of dredged
or fill materials into waters of the United

States, includmg wetlands.

The Environmental Protection Agency
(EPA), the Fish and WUdlife Service (FWS)
under the Department of the Interior, and

the National Marine Fisheries Service (NMF)

under theNational Oceanic and Atmospheric
Administration (NOAA) act as federal ad-

visory agencies to the Corps for the issuance
and conditions of 404 permits. The Corps
is required to solicit and consider the rec-
ommendations of these advisory agencies.
Of these advisory agencies, EPA has the
authority to veto a Corps permit.

Both the Corps and EPA have the au-
thority to take enforcement action against
violators of 404 permits. The other advi-
sory agencies may report suspected permit
violations. There are both criminal and dvil

penalties for violations of the conditions and
requirements of a 404 permit, and for failure
to obtain a permit when required by law.

Where other forms of wetland miti-

gation, including avoidance and minimiza-
tion of impacts/ have been attempted and
the project is considered by the Corps to
be in the public interest, compensation (re-
placement) may or may not be required. The
Corps and EPA enacted a memorandum of
agreement (MOA) on February 7, 1990. This
MOA is "consistent with President Bush's

goal of no overall net loss of wedands and
affirms the Corps existing policy of striving
to avoid adverse impacts and offset unavoid-
able adverse impacts to aquatic resources, .. the
MOA expressly recognizes that achieving no
net loss of wetlands values and functions

is not possible for every permit action. The
President's Domestic Policy Council Inter-
agency Working Group on Wetlands is cur-
rentiy developing policy on no overall net
loss of wetlands. "2 The decision as to whether

to require compensation and the ratio (1:1,
2:1, etc. ) ofreplacementwetlands to impacted
wetlands is made on a case by case basis.
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Tidewater Virginia falls under the ju-
risdicdon of the Norfolk District Office of
the Corps/ which has field offices in the North-
ern Neck and Eastern Shore (see Appendbc
A). The Norfolk District Office usually
considers nontidal wetlands permits and com-
pensation under the following general con-
ditions:

For streams with a flow rate Q > 5 cubic
feet per second (cfs):"

All nontidal wetlands impacts require
individual Corps 404 permits. In many
instances compensation is required.

For streams with Q ^ 5 cfs (including
isolated nontidal wetlands):

. Less than 1 acre of impact - No

notification to Corps is required.

. Between 1-10 acres of impact -
Notification to Corps is required.
"Nationwide 26" permit applies;
general requirements include avoid-
ance and minimization of impacts.

. More than 10 acres-Individual Corps
404 permit is required. In many
instances compensation is required.
This threshold may be reduced to one
acre m 1991.

If a wetland is determined to be

nontidal/ an applicant or local government
can first contact the SWCB (see Appendbc
A). The SWCB has enhanced its Section 401
water quality certificate program. Under this
enhanced program/ the SWCB has begun to
review more 404 permit applications. The
SWCB does not/ however, delineate wetlands
boundaries on private property.

A Corps field representative will also
normally review a site and make recommen-
dations to the Corps and the federal advisory
agencies, concerning permit issuance and
required conditions in a regularly scheduled
inter-agency meeting. After receipt of a per-
mit application, the Corps will consider the
comments of the field representative and the
advisory agencies and either make a decision
or ask for modifications to the permit ap-
plication. Both tidal and nonddal wetland
permit processes are illustrated in Figure
4-16.

NOTE: With the volume of requests/ some localities
have expressed concern about the Corps' response
time. After wetlands have been designated within
Chesapeake Bay Preservation Areas, applicants
should be able to provide the Corps with more
information upon initial application. This should
expedite the permit review process.

Certain activities in wetlands are not

under the jurisdiction of the Corps. They
are:

. Normal ranching/ agriculture, and
silviculture;

» Congressionally approved projects for
which an environmental impact statement
(EIS) has been filed;

. Construction or maintenance of farm or
forest roads, or

. Temporary roads for movmg mining
equipment;

. Maintenance or reconstruction of dikes,
dams/ breakwaters/ causeways, or bridge
abutments (maintenance replacement);
and
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. Construction or maintenance of farm

or stock ponds, or irrigation ditches,
or the maintenance of drainage
ditches.

However, even the activities noted
above do come under the jurisdiction of the
Corps if, when conducted, they result in the
conversion of a wetland or other waters of
the United States to a use or condition to

which it was not previously subject. In such
cases, a 404 permit may still be required.
The Corps should be consulted on a case
by case basis when questions arise as to permit
requirements for various activities.

Also, Virginia has a Coastal Resources
Management Program (CRMP) funded by
the federal government through NOAA. The
Council on the Environment reviews appli-
cable 404 permit proposals to determine
consistency with the CRMP, which is com-
monly called Coastal Zone Management (see
Appendbc A). If a proposal is determined
to be inconsistent with the goals of the CRMP/
thestatemayobject to issuance of a404 permit.
In such instances, NOAA acts as a mediator
between the Corps and the CouncU but only
the federal Secretary of Commerce can allow
the Corps to issue a 404 permit over the
state's objection, if the objection cannot
otherwise be resolved.

TIDAL WETLANDS

If an area has tidal wetlands, an ap-
plicant would normally use the joint per-
mitting process through the Virginia Marine
Resources Commission (VMRC). VMRC is

the state agency which regulates activities
within tidal wetlands. VMRC derives its

authority to issue permits for activities in
or over tidal wetlands and state-owned stream

(subaqueous) bottoms from Title 62.1 of the
Code of Virginia. The state has ownership
of most stream bottoms as well as aerial rights
over those stream bottoms. VMRC receives

comments from state advisory agencies prior
to issuance of a permit. These advisory
agencies are: the Virginia Institute of Marine
Science; the Departments of Game and In-
land Fisheries; Conservation and ReCTeation;
Historic Resources; and Health. The SWCB,

the Virginia Department of Transportation,
and the Council on the Environment also

comment on applications for some tidal wet-
lands permits.

VMRC also acts as a clearinghouse
for joint permits, which require the approval
of VMRC, the Corps, and/or local wetlands
boards. Joint applications should be sub-
mitted to VMRC who wUl/ in turn/ forward
copies to thelocalwedandsboardifthelocality
has one. This joint permit application saves
time and ensures some consistency in permit
conditions. The authority of local wetlands
boards has to date been limited to tidal
wetlands under §§ 62. 1-13.5 and 62. 1-13.6,
Code of Virginia. An applicant can appeal
denial by a local wetlands board of a tidal
wetlands permit to VMRC. VMRC may
also review permit approvals by a local wet-
lands board when any of the following occur:

. The local government requests it;

. The Commissioner of VMRC

believes that the policies/ guide
lines/ or standards of Title 62.1
have not been achieved; or

. 25 or more property owners from
where the site will be located properly
petition VMRC.
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All such appeals must be made within ten
days of the local wetlands board's original
decision. This permitting process is outlined
in Figure 4-16.

Violation of a VMRC permit consi-
tiutes a separate misdemeanor for each day
of the violation. Either VMRC or a local

wetlands board chairperson may issue a
"stop work" order to anyone operating in
tidal wetlands without a permit or in vio-
ladon of a permit. VMRC administers tidal
wedands through its Habitat Management
Division (see Appendbc A).

VMRC published a tidal wetlands mid-
gation/compensation policy in the July 3,
1989 edition of the Virginia Register. Miti-
gation/ which includes avoidance, compen-
sation, and/or minimization of disturbance
of tidal wedands/ is required as a condition
of the permit. Water-dependency/ the ne-
cessity of locating a project in tidal wetlands,
and overwhehning public and private benefits
are also prerequisites for approval to destroy
tidal wetlands. Compensation may then be
required for non-commercial projects of more
than 1/000 square feet of impact or for any
commercial project.

Certain activities are exempted from
Title 62. 1 if otherwise permitted by law:

. The construction and maintenance of

noncommercial catwalks/ piers/ boat
houses, fences, duckblinds, footbridges,
observation decks, and certain types of
shelters, that allow reasonably un-
obstructed flow of the tide and preserve
the natural contour of the (tidal)
wetlands;

. Harvesting and cultivation of shellfish
and worms for bait;

. Non-commercial outdoor recreation;

. Agricultural/ silvicultural/ and
horticultural activities;

. Conservation, repletion, and research
activities;

. Constmctionandmamtenanceofauthor-

ized aids to navigation;

. Emergency decrees of an appropriate
public health officer;

. Normal maintenance/ repair, or addition
to existing public roads, railroads/ or
facilities crossing or abutting (tidal)
wetlands, provided no waterway is
altered or additional (tidal) wetlands
are covered;

. Governmental activities; and

. Normal mamtenance/ but not constmc-

tion, of any human-made drainage ditch
that does not cover additional (tidal)
wetlands.

The Regulations are consistent with
VMRCs condition of water-dependency for
issuance of a permit in tidal wetlands. Water-
dependency should also be a condition for
any portion of a redevelopment project which
would further encroach on wetlands.

The Regulations are also consistent
with the exemptions granted under Title 62. 1,
Code of Vu-ginia for the construction of rail-
roads/ public roads, and footbridges, as well
as those for outdoor noncommercial recrea-
tion, conservation and research activities.
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WETLANDS PERMIT PROCESS FIGURE 4-16
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AGRICULTURE IN WETLANDS

Agricultural activities, although gen-
erally exempted from the Corps' jurisdiction,
often fall under the influence of the U.S. De-

partment of Agriculture (USDA) - Soil Con-
servation Service. This influence has been

extended over agricultural activities by the
1985 Food Security Act, otherwise known
as the Farm Bill. This Act established the

Swampbuster Program, among others, which
provided that to remain eligable for USDA
program benefits, farmers must discontinue
production of annually-dlled crops on wet-
lands converted to that use after the date

of signature of the bill (December 23, 1985).
The exceptions from these program require-
ments are:

. Artificially created wetlands;

. Wetlands which became dry due to
natural causes; and

. Converted wetlands where SCS
determined that the conversion has
minimal effect on wetland values.

FEDERALLY FUNDED PROJECTS

There are also policies which affect feder-
ally funded activities in wetlands, indud-
ing:

Executive Order 1199 , signed on May 24,
1977, states thatfederal agencies arerequired
to avoid new construction m all wetlands

unless the head of the agency determines
that (1) there is no practicable alternative
to the construction, and (2) the proposed action
includes all practicable measures to mini-
mize harm to wetlands which may result
from such use;

Federal Highway Administration (FHWA)

- 23 CFR 777, provides policy and procedures
for mitigating impacts to privately owned
wetlands due to federally-financed highway
construction. It is FHWA policy to avoid
impacts to wetlands, where possible/ and to
participate in the costs for up to a 1:1 com-
pensation ratio.
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BUFFER AREAS

INTRODUCTION

As discussed in Chapter II, vegetated
buffer areas or filter strips have been found to
reduce sediments in surface stormwater run-

off, as well as nutrients and other pollutants
that adhere to these sediments. While filter

strips provide for the physical control ofrunoff
and pollutant loadings/ buffer areas are con-
sidered to be more comprehensive in charac-
ter. Studies indicate that wooded buffer areas

are more effective than grassed strips in terms
of stormwater runoff control. In situations

where a wooded buffer area cannot be pre-
served on site/ a grassed filter strip should be
managed to gradually become wooded by
intentional plantings. 24

Wooded buffer areas combine the

physical control of filter strips with an added
aesthetic component through a mbdure of
plant species that replicate the natural forest
edge condition. In situations where buffer
areas must be created, the initial provision of
a variety of plant spedes and forms allows the
buffer to mature over time until the forces of

plant succession nurture a naturalized forest
edge condition.

Research has shown that creatively
landscaped filter strips and buffer areas can
become a valuable community amenity/ pro-
viding wildlife habitat, screening, and stream
protection, in addition to stormwater runoff
control. 25 Nahiral buffer areas have been

shown to provide excellent wildlife habitat,
particularly for "edge" spedes of songbirds
and mammals. The judicious planting of
selected mdigenous trees/ shrubs, and grasses
can result in the enhancement of the quality
and quantity of food and cover necessary for

the maintenance of wildlife habitat which

further adds to the human livability of an
26area/

Traditional land planning has at-
tempted to utilize the site in the most "effi-
dent" manner possible, where "efficient" was
considered to be the provision of the largest
number of lots or the greatest building floor
area allowed by zoning. Trends in zoning
and land use regulations have emphasized
the inclusion of buffer areas into the site

development process essentially as an instru-
ment to screen or "buffer" incompatible land
uses. However, recent regulatory programs
focused on water quality protection recog-
nize the role buffer areas play in the reduc-
tion of off-site stormwater runoff and pollut-
ant loading. 27

Buffer areas are an important and
requisite elementof the Regulations. As stated
in the Regulations, buffer areas are required:

To minimize the adverse effects of human activi-
ties on the other components of the Resource
Protection Area, state waters, and aquatic life, a
100-foot buffer area of vegetation that is effective
in retarding runoff, preuen ting erosion, andfilter-
ing nonpoint source pollution from runoff shall be
retained if present and established where it does
not exist. The 100-foot buffer area shall bedeemed
to achieve a 75% reduction of sediments and a
40% reduction of nutrients. (§ 4.3.B)

This language in the Regulations that
pertains to specific sediment and nutrient
removal rates attributable to the use of a 100-

foot buffer area essentially creates a quantifi-
able level of performance, a performance
standard, that all buffer areas must achieve.
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Land planning projects adjacent to wa-
tercourses including stream, river, and Bay
shorelines/ must seek to preserve or aeate
buffer areas along these shorelines (e.g. Re-
source Protection Areas) in order to protect
water quality. This protection can be en-
hanced by careful site analysis and respon-
sive design that concentrates site disturbance
and development in those areas of the site
that minimize environmental damage. Effec-
tive site design should respond in a positive
manner to site relationships and economics/
as well to the environmental character of the

site.

In order to preserve existing buffer
areas and allow for the creadon of new buff-
ers, innovative site planning must consciously
incorporate buffer areas into the design pro-
gram. Where buffer areas must be estab-
lished or enhanced, grass/ shrub, and tree
plantings should be considered early in the
design of a project. These plantings may have
additional value as part of an overall land-
scape plan designed to soften, accent/ high-
light, or enframe residential and/or commer-
cial development. Buffer areas should be
considered in the initial phase of the design
program with a level of importance equal to
that of building pads, parking lots, and utility
easements.

MODIFICATIONS To THE BUFFER AREA

Modifications To Buffer Area
Composition

Once the buffer area is established, the

Regulations provide for certain modifications
to the composition of the buffer area in order

to maintain its long-term functional quality
and accommodate personal use. In situations
where modifications are necessary in the
buffer area, the Regulations set out additional
performance criteria that shall apply, as fol-
lows:

In order to maintain the functional value of the
buffer area, indigenous vegetation may be re-
mwed only to provide for reasonable sight lines,
access paths, general woodlot management, and.
best management practices. (§ 4.3.B(D)

PROVISION OF REASONABLE SIGHT LINES

Trees may be pruned or removed as necessary to
provide for sight lines and vistas, provided that
where removed, they shall be replaced with other
vegetation that is equally effective in retarding
runoff, preventing erosion, and filtering nonpoint
source pollution from runoff. (§ 43.B(l)a)

Sight lines will enhance the scenic
value of waterfront property which recog-
nizably, is a major factor in its marketability.
The intent of the sight line provision is to
provide for the opportunity to enjoy a filtered
view of the Bay or other water resource while
maintaining the water quality protection
objectives of the buffer area. However, in
keeping with the intent of the Regulations,
any vegetation removed must be replaced
with vegetation that offers an equivalent level
of water quality protection. This may be
provided by lower plantings of appropriate
vegetation, such as native shrubs and ground
covers. In some cases, pruning tree branches
at viewing level may provide the desired
view without removing the tree and the water
quality protection it provides.
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ACCESS PATH CONSTRUCTION FIGURE 4-18

infiltration
runoff

pea gravel,
mulch, etc.

THIS...

asphalt,
concrete, etc.

NOT THIS !

Access PATH CONSTRUCTION

Any path shall be constructed and surfaced so as
to effectively control erosion. (§ 4.3.B(l)b)

The intent of the access path provision
is to employ design techniques and construc-
tion materials that prevent concentrated
runoff and allow water to percolate into the
soil below. Many suitable permeable materi-
als are available including coarse gravel/ pea

gravel, landscape stone, porous payers/ and
several types of natural mulch.

Paths should be designed to have a
reasonably flat slope to prevent stormwater
runoff from eroding the soil and creating
increased sedunent flows. The use of switch-

backs that gradually traverse steep grades
will allow for the mamtenance of reduced

gradients/ lessening the potential for erosion
while providmg visual interest.

ACCESS PATH SWTTCHBACK CONSTRUCTION FIGURE 4-19

plan

n

Path with switchbacks

provides visual interest
and maintains slight gradient
that reduces nmoff velocity.

slope

elevation

reduced runoff

vdodty due to
switchbacks

higher runoff velocity
due to steep slope
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SlLVICULTURAL THINNING

Dead, diseased, or dying trees or shrubbery may be
removed at the discretion of the landowner, and
silvicultural thinning may be conducted based
upon the recommendation of a professional for-
ester or arborist. (§4. 3.B(l)c)

The removal of dead, diseased and /or

dying trees or shrubbery is allowed in the
buffer so long as the removal process does not
contribute to the degradation of adjacent water
resources. In fact, the removal of diseased or
dying plants would likely result in the rejuve-
nation of the remaining plant species since
more nutrients/ water, and sunlight, would

management agencies where undesirable
species are removed so other more valuable
species can develop to their full potential. In
buffer areas, shallow-rooted species may be
removed to allow the establishment of more

deeply-rooted spedes that offer a more sig-
nificant contribution in terms of runoff reduc-
tion. However/ care must be taken when
thinning so that site erosion is not accelerated
through the removal of too much valuable
soil cover at one time, since such removal
may result in the buffer area not meeting
equivalency performance provisions.

SHORELINE EROSION CONTROL

Silvicultural thinning is a method of
species rejuvenation utilized by many forest

SHORE STABILIZATION EXAMPLES

be available for remaining plant species.
For shoreline erosion control projects, trees and
woody vegetation may be removed, necessary
control techniques employed, and appropriate

vegetation established to protect or stabi-
FIGURE 4-20 lize t^le shoreline in accordance with the

best available techn ical advice and appli-
cablepermit conditions or requirements.
(§43.B(l)d)

Non-structural shoreline meas-

ures are preferred over structural
measures where structural measures

are not absolutely necessary to con-
Vertical bulkheads reflect a Tapered channel banks, with trv^] th o ornci/
large percentage of wave energy or without rock facing, absorb lrul uw CrU&lUll plUUieill.

and agitate the water surface, and and dissipate the force of the ITieaSUTeS Can SLZSia.VQ.te GrOSiOn
can result in erosion damage to waves. * , ", " ,. c"-\ ,.
adjacent properties. " problems at adjacent properties.

retaining wall/
buUchead

3:1 or.
4:1 (preferred)

seepage

Grading to nonerodible
slope vegetative
protection

Taradngwith
retaining walk
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It is important to note that where tidal
wetlands are adjacent to the shore/bulkheads
and similar structures will prevent the land-
wardmigrationof wetlands as sealevelgradu-
ally rises, resulting m the eventual loss of the
wetlands altogether. For this reason/ less
lunitmg controls should be selected, wher-
ever practicable.

Modifications To Buffer Area Width

INSTALLATION OF BMPs

A combination of a buffer area not less than 50 feet
in width and appropriate best management prac-
tices located landward of the buffer area which
collectively achieve water quality protection, pol-
lutant removal, and water resource conservation

at least the equivalent of the 100-foot buffer area
may be employed in lieu of the 100-foot buffer.
(§4. 3.B)

In certain instances/ the landward fifty
feet of the buffer area may be used for the
installation and maintenance of best manage-
ment practices appropriate for the site. The
buffer width may be reduced with the use of
BMPs under two different circumstances:

. The developer needs to install BMPs in
the landward 50 feet of the buffer as
part of a BMP system that satisfies the
stormwater management criteria for
the entire development;

. The lot or parcel owner needs addi-
tional area for buildmg on the lot or
parcel.

In the first circumstance, as allowed by
the local government, the buffer area width is
reduced to 50 feet by the developer as part of
a development-wide stormwater manage-
mentplan. There will be no further reduction

AREA OF BMP CONSTRUCTION FIGURE 4-21

100-foot buffer area

, landward 50' ^_

, area of allowable
'! BMP construction j buffer area
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flexibility for purchasers of lots where the
buffer area was reduced. In such a situation,

the developer should ensure several things:

1| BMPs placed within the buffer area
lould discharge in sheet flow or in some

other manner thatprevents the discharge from
channeling through the buffer;

2| The buffer area eqiiivalency criteria

mentioned above should be satisfied for the

parcel or parcels in question;

_3J The BMP must be included m the long-
term maintenance plan provided for the en-
tire system by the developer; and

4| The reduced options of the parcel pur-
chaser should be disclosed in the parcel pur-
chase transaction.

Furthermore, in designing BMP sys-
tems that treat runoff from an entire develop-
ment, the buffer itself may not be included as
a BMP in the overall system. To do so would
have the effect of allowing double credit for
buffer area pollutant removals, as follows: (1)
credit in the pre-development runoff loading
equation, since the buffer area is undevel-
oped, vegetated land; and (2) credit in the
summary of BMP pollution removal rates
used to match the pre-development loading.

NOTE: The Department will prepare a procedure for
local government use in determining buffer area
equivalency. The procedure will be available as an
appenduc in the next installment of the Manual.

In the second cu-cumstance, where the
BMP system for the entire development is in
place but the lot or parcel owner needs more
building or yard space/ the owner must en-
sure that appropriate BMPs are located on

the subject lot or parcel m a manner that
ensures equivalency with buffer area pollut-
ant removal efficiencies required by the Regu-
lations.

Buffer width modification should only
be considered for situations where available
site area is at such a minimum that it would

preclude site development.

Examples of appropriate BMPs for the
homeowner include directing impervious
driveway and parking area runoff into an
infiltration trench or du'ecting roof drains
into a dry well or french drain. Again/ it is
important that the BMPs used in such cases
infiltrate the water into the ground or dis-
charge it in a manner that prevents erosion
and protects the functional integrity of the
buffer area.

LOSS Of A BUILDABLE AREA

When the application of the buffer area would
result in the loss of a buildable area on a lot or
parcel recorded prior to the effective date of these
regulations [October 1, 1989], modifications to
the width of the buffer area may be allowed in
accordance with the following criteria:

a. modifications to the buffer area shall be the
minimum necessary toachieueareasonablehiild-
able area for a principal structure and necessary
utilities;

&. where possible, an area equal to the area en-
croaching the buffer area shall be established else-
where on the lot or parcel in a way to maximize
water quality protection;

c. in no case shall the reduced portion of the buffer
area be less than 50 feet in width. (§ 43. B(2))
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Modification to the buffer area is al-
lowed in order to achieve a reasonable build-

able area for a principal structure and neces-
saryudlities. This modification provides more
flexibility m the siting of a structure provided
that the configuration of the lot is such that
the buffer area encroachment is truly war-
ranted. However/ an area equal to the en-
a-oached buffer area mustbe established else-

where on the site, where possible and in a
manner that would have a positive water
quality effect on surface drainage from the
site. The Regulations require that in no case
shall the buffer area be less than fifty feet m
width.

AGRICULTURAL LANDS

On agricultural lands the agricultural buffer area
shall be managed to prevent concentrated flows of
surface water from breaching the buffer area and
noxious weeds (such as Johnson grass, kudzu, and
multiflora rose) from invading the buffer area.
(§4. 3.B(4))

Research has proven that a vegetated
buffer area can only function effectively if
runoff passes through it in the form of sheet
flow, that is/ evenly distributed across the
ground surface. Therefore it is very impor-
tant that the runoff be prevented from con-
centrating in channel flow/ creating rills and
gullies through the buffer that defeat its abU-
ity to retard and filter the runoff.

It is also important to mimmize the use
of pesticides/ herbicides and other toxic chemi-
cals in the buffer area/ due to its proximity to
the stream system. However/ certain weed
spedes are so prolific and objectionable that
they must be controlled on farmland to pre-
vent interference with normal activities and

productivity. Among those species are
Johnson grass, kudzu, and multi-flora rose.
These plants have the capacity to gradually
take over the land if left to grow unchecked.
While they may provide effective buffer func-
tions, the cost in lost productivity is not ac-
ceptable. Therefore/managementofthebiiffer
to eliminate such weed spedes is allowed.

MODIFICATION To BUFFER AREA WIDTH FIGURE 4-22

buffer area boundary

septic drainfield

new buffer area created equal in
size to encroached buffer area

septic tank located in buffer
area due to site restrictions

edge of tidal shore or other RPA feature

dwelling
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Modifications to the buffer area in ag-
ricultural lands are allowed in the Regula-
tions/ as follows:

The agricultural buffer area may be reduced as
follows:

a. to a minimum width of 50 feet when the
adjacent land is enrolled in a federal, state, or
locally-funded agricultural best management
program, and the program is being implemented,
provided that the combination of the reduced buffer
area and the best management practices achieve
water quality protection, pollutant removal, and
water resource conservation at least the equiva-
lent of the 100-foot buffer area. (§ 4.3.B(4))

Ultimately landowners are responsible
for ensuring that the farmland lying withm
Chesapeake Bay Preservation Areas complies
with the requirement of a conservation plan
in § 4.2.9 of the Regulations and the buffer
area requirements, discussed here. Iftheland
is being leased to another operator/ it is advis-
able to include language in the lease agree-
ment to require the lessee to comply with
these requirements.

The buffer area reduction criteria were

crafted to allow for continued productivity
from most of the land involved, as long as
equivalent water quality protection is pro-
vided. To qualify for a reduction of buffer
width to 50 feet/ the farmland in question
must be "enrolled in a federal, state, or locally-
funded agricultural best management program,
and the program.. . [must be] implemented.... ".
Implementation of one or more best manage-
ment practices that satisfy requirements of
the Mghly erodible lands provisions of the
1985 farm bill would satisfy this buffer reduc-
tion criterion. If a farmer has implemented
one or more BMPs on his field without any in-

volvement of the local SWCD/ SCS or ASCS/

it would be necessary to show that the imple-
mented BMPs are consistent with local/ state

or federal BMP program criteria in order to
qualify for the buffer reduction (in other
words, enroll retroactively).

Furthermore, in combination with the
remaining 50 foot buffer area, the BMPs used
on the field must result in sediment and nutri-

ent removals from runoff at least the equiva-
lent of performance standards for the full 100-
foot wide buffer area (75 percent of sediment
and 40 percent of nutrients removed). The
SCS is currently studying pollutant removal
efficiencies for agricultural BMPs.M

The agricultural buffer area may be
reduced:

To a minimum 'width of 25 feet when a soil and
water quality conservation plan, as approved by
the local Soil and Water Conservation District,
has been implemented on the adjacent land, pro-
vided that the portion of the plan being imple-
mental for the Chesapeake Bay Preseroation Area
achieveszMterqiialityprotectionatleasttheeciuim-
lent of that provided by the 100-foot buffer area in
the opinion of the local Soil and Water Conserva-
tion District Board. (§ 43. B(4)b)

Traditionally, Virginia SWCDs have
approved soil and water conservation plans
for farmers. Those plans have stressed imple-
menting conservation practices and systems
focused on soil erosion control, to protect the
fragile base of topsoil so important to agricul-
tural productivity.

To qualify for a reduction of buffer
width to 25 feet, the farmland in question
must have "a soil and water quality conseroa-
tion plan, as approved by the local Soil and Water
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Conservation District [which] has been imple-
mented on the adjacent land.. ... " This type of
plan expands the traditional focus from ero-
sion control for increased productivity to a
goal of controlling a range of pollutants to
protect water quality. Implicit in this ex-
panded approach is the premise that enhanced
productivity and greater profits should still
result. This expanded conservation plan
would go beyond soil erosion control. It
would include practices that more effectively
manage the application of fertilizers and other
nutrients(nutrientmanagementplan)/reduce
as much as possible the use of pesticides,
herbicides, and other toxic chemicals (inte-
grated pest management plan), and include
reasonable measures to protect against
groundwater pollution from agricultural
sources (inherent in both the nutrient and
integrated pest management plans). The SCS
equivalent of such a plan is called a resource
management system (RMS).

In the special case of agricultural drain-
age ditches, the agricultural buffer area re-
quirements m the Regulations indicate that:

The buffer area is not required for agricultural
drainage ditches if the adjacent agricultural land
has in place best management practices in accor-
dance with a conservation plan approved, by the
local Soil and Water Conservation District.

(§43. B(4)c)

Traditionally, agricultural drainage
ditches have been created to drain poorly
drained soils. Such ditches are not part of the
natural stream system/ but are artificially
created. Water flow in drainage ditches may
be intermittent (only when it rains)/ or it may
be perennial (constant flow all year long). In
any case, agricultural drainage ditches are
ultimately connected to the natural stream
system and/ therefore, have the potential to

convey agricultural pollutants into state
waters. In that regard, the basic criteria imply
that at least perermial-flow ditches should
comply with buffer area requirements.

However, considering typical patterns
of drainage ditches on agricultural lands,
requiring buffer areas around them would
have the effect of chopping fields up and
removing large quantities of land from pro-
duction. Therefore, drainage ditches are not
required to have a vegetated buffer area if
BMPs are being implemented on the field in
accordance with a conservation plan ap-
proved by the local SWCD.

Additional information onagricultural buffer
areas may be found in the section on perform-
ance standards for agricultural lands.

BUFFER AREA PERFORMANCE

Buffer areas are valuable components
of sediment and stonnwater management
systems when used in conjunction with other,
more traditional, structural components. As
mentioned earlier, buffer areas are extremely
valuable m terms of reducing the velocity and
volume of stormwater runoff, and filtermg
sediment/ nutrients/ and other pollutants from
runoff/ as shown in Figure 4-23. A dense
vegetative cover vutually eluninates the po-
tential for erosion resulting from site runoff. 29

The preservation of existing vegeta-
tion on a site/ especially in the buffer area, is
perhaps the most cost-effective erosion
control practice and, as such, is a vital com-
ponent of any sediment control and storm-
water management system. By incorporat-
ing indigenous vegetation into the overall
landscape plan and carefully scheduling the
removal of unwanted vegetation, the site
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planner can minimize soil exposure and the
need for expensive controls during site devel-
opment. Through the careful preservation of
existing indigenous vegetation and the coor-
dination of new plantings, the site planner
can create attractive and cost-effective land-

scapes that minimize erosion during the site
construction process and beyond, thus ensur-
ing the protection of water quality.

At a minimum, buffer areas should
incorporate grasses as vegetative filters that
exhibit the following characteristics:30

1| Deep root systems to resist scouring
dunng high velocity runoff;

2| Dense, well-branched top growth;

Resistance to flooding;

4| Ability to recover growth subsequent
tomundadonby flooding; and

_5J Suitability for climatic and sun expo-
sure conditions of the region.

Slope

Even after representative grasses have
been chosen based on the above criteria, sev-
eral other factors must be considered in terms

of buffer efficiency. The slope of the vege-
fated buffer area direcdy affects buffer effi-
dency. Studies indicate that buffer area per-
formance is best on slopes of 5% or less. 31 As
slope increases, runoff velocity increases m
such a manner that sediment volumes are

greatly mcreased due to erosion. In such
cases, the width ofthebuffer area may need to
be extended in order to offset the ina-eased

sediment flows. Although research efforts
have reached varying conclusions, itis gener-
ally accepted that a slope of 15% is the upper
limit for effective runoff control.32

On slopes greater than 15%, vegetated
buffer areas should be protected from off-site
runoff through a combination of diversions
and BMPs designed for such flows. Where
such slopes exist, the 100-foot buffer width re-
quirement set forth in the Regulations is
considered a minimum for local government
designation, aside from the conditions out-
lined in the buffer modification section. Local

governments should consider the protection
and/or creation of wider buffers m view of
the research related to the detrimental effect

of steep slopes on buffer efficiency. (See page
IV-66.)

Height Of Vegetation

The height of vegetation also has a
considerable effect on the efficiency of the
buffer m terms of filtering sediment. Re-
search has shown that taller grasses have a
higher retardance to runoff, and when grasses
are cut, their filter efficiency declines to zero. 33
Therefore, as a general rule grasses within
buffer areas should remain uncut, except on
those occasions needed to control trouble-
some insects and/or noxious weeds. When

cutting is necessary, a high blade setting
should be used.

Soil Conditions

Soil conditions also have a significant
effect on the ability of the buffer area to ab-
sorb water and thus reduce the amount of

pollutants reaching adjacent water bodies. In
cases where the soUs are so restrictive that
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VEGETATION BENEFTTS FIGURE 4-23

Vegetation slows runoff and
filters sediment from runoff. Vegetation protects ground

surface from raindrop impact.

;.:.*;

Roots bind the soil surface
and enhance infUtration.

Source: Based on Urban Erosion and Sediment Control in
Virginia, Training Notebook, Virginia Department
of Conservation and Historic Resources

Increased organic matter in
the litter layer improves soil
structure and porosity

permeability is severely reduced, the buffer
area should be tilled prior to the establish-
ment of the grass layer m order to restore
permeability. Since tilling will only have an
effect on the top 12-18" of the soil layer, other
measures may need to be considered. The
incorporation of shrubs and trees into the
buffer area will encourage the development
of soil porosity through root penetration.
Improved porosity will increase the soil per-
meability rate and facilitate the infUtration of
surface runoff.

Research mto the effectiveness of buffer

areas or filter strips indicates that forested
filter strips have a greater pollutant removal
capability than grassed filter strips.34 The
major reason for this condition is the greater
potential for uptake and long-term retention
of nutrients in the forest biomass, that is/ the
roots, leaves, stems, branches/ trunks/ and
other structural components of vegetation.
Natural vegetation in the buffer area impedes
the flow of runoff and allows the runoff to

percolate into the ground where the forest
humus layer filters the runoff before it reaches
the next level m the hydrologic cyde, thereby
reducing erosion and increasing groimdwa-
ter storage reserves. Tree litter and humus
add to the ability of other vegetation to retard
runoff, resulting in an overall condition that
promotes more gradual release of water from
the watershed.

Tree Canopy

Recent studies have supported the
importance of trees in the buffer area in terms
of the control of stream temperatures, noting
that angular canopy density, a measure of the
ability of vegetation to provide shading, is the
only buffer parameter strongly correlated with
temperature control. 35

Importantly, the removal of trees and
shrubs which shade streams will cause sev-
eral detrimental effects on stream water qual-
ity. As water temperature increases, the
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capacity of water to hold oxygen decreases.
Since the presence of oxygen is necessary in
the decomposition of organic matter, elevated
water temperatures reduce the ability of
streams and smaller rivers to assimilate or-

ganic wastes without oxygen depletion, re-
suiting in a build-up of organic matter in the
water system. Also, as water temperatures
increase/ the release rate of nutrients attached

to sediment particles increases resulting in
greater amounts of soluble nutrients in the
water system. As a consequence, nutrients
become more readily available for consump-
tion by plants and humans. 36

When stream temperatures are con-
trolled in the upper reaches of drainage ba-
sins (smaller streams), temperature problems
in downstream areas will be controlled as

well, resulting in a decreased pollution load
throughout the water resource system. 37

BUFFER AREA PLANTS

The ultimate decision on the type of
vegetation that should be used in the buffer
area should be based on the following consid-
erations:38

11 Suitability for providing specific con-
trol of runoff and pollution;

2| Adaptability to site conditions and cli-
mate;

3| Compatibility with surrounding land-
scape;

4| Level of maintenance required;

5| Hardiness and durability; and

Life span.

The Merarchy of plant species to be
considered for inclusion in buffer areas falls

roughly into three main zones as illustrated
in Figure 4-24. The first zone is composed of
grasses/ generally up to three feet in height/
that intercept and filter the first rush of storm-
water runoff. These grasses must be of the
deep-rooted variety in order to effectively
respond to the potential high velocities of
runoff. Although there are many "structural"
grasses that have proven to be generally ef-
fective due to their tenderuy for quick estab-
Ushment in adverse site conditions, numer-
ous native and ornamental grasses/
groundcovers should also be considered ei-
ther for use in conjunction with structural
grasses/ or for use on their own.

The second zone of buffer vegetation
consists of dedduous and evergreen shrubs
that generally occupy an area greater than
three (3) feet in height but less than twenty
(20) in height and may contain both indige-
nous and exotic spedes. This zone is espe-
daily important in providing protection of
the buffer floor beneath the tree canopy where
sensitive feeder roots may be growing. The
relatively shallow, lateral roots of shrubs act
to anchor the soil beneath the canopy and aid
in the formation of the humus layer which is
composed of dead and decaying vegetation.
It is this humus layer, referenced earlier in
terms of its ability to retard runoff, that acts as
the "second zone of defense" agamst runoff
that flows through the initial grass zone.
Although mnoff velocities should be mini-
mal in this area/ severe storms and extremely
adverse site conditions may create overland
flow situations that prove to be of too great a
magnitude for the grass zone to effectively
handle. It is also in this shrub zone that the

greatest landscape aesthetic effect may be
realized/ given the diversity and availability
of ornamental shrubs.
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BUFFER STRIP VEGETATION ZONES FIGURE 4-24

deep-root grasses
(generally up to
3 feet in height)

understory and overstory
tree species (generally
20 feet in height and over)

deciduous and evergreen
shrubs (generally greater
than 3 feet in height and
less than 20 feet in height)

The third zone of buffer vegetation
consists of understory and overstory tree
species that occupy an area generally twenty
(20) feet and higher above the ground and, as
in the shrub zone, may contain both indige-
nous and exotic species. Although the main
feeder roots of most trees are found in the

upper portion of the soil, many larger roots
reach into the lower horizons of the soil in
search of additional water and nutrients.
These larger roots also act as an anchor for
large tree canopies that are exposed to the
adverse effects of wind and storms. The
ultimate benefit of such deep root movement,
in terms of stormwater runoff protection, is
the development of soil pores or air spaces
that facilitate the aeration of the soil, resulting
in increased permeability and greater absorp-
tion of runoff.

Although this discussion has been
focused on the formation of three zones of

buffer area vegetation/ it is not intended that
these zones be created in three distinct bands

of vegetation. The three zones of buffer area
vegetation should be mixed to replicate the
diversity and randomness of the natural en-
vironment. Initial attention given to provid-

ing randomness m the buffer planting layout
will promote development of the buffer area
plant community in such a manner that natu-
ral succession wUl be reiiiforced over a period
of time/ resulting in an edge condition that is
consistentwiththecomplexityofnatural forest
regeneration.

As mentioned earlier, non-indigenous
plants may be considered in the composition
of buffer areas, especially when developed m
conjunction with a master landscape plan for
a residential or commercial project where
such spedes are desired for their exotic char-
acter. However, indigenous plants that occur
naturally should be given primary considera-
tion when creating buffer areas since their
presence in the region indicates that these
plants are wdl-adapted for the climatic, soil,
and topographic conditions of the area and
are thus likely to need less mamtenance.

Generally, coarse leaf textures/ hori-
zontal branching habits, fibrous root systems,
and rough bark are shrub and tree character-
isdcs that have been found to be most effec-

tive in slowing water movement and wind
speed, thus reducing the potential for erosion
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BUFFER AREA LAYOUT COMPARISON FIGURE 4-25

THIS... NOT THIS!

through the movement of surface runoff.39 In
summary/ using shrubs and trees in the
composition of buffer areas may result in the
following benefits on a site:40

. Assist in stabilizing the soil and pre-
venting erosion;

. Decrease stormwater runoff through
canopy interception and root zone ab-
sorption;

. Moderate temperature changes and
provide shade to small streams;

. Moderate the effects of sun and wind;

. Provide buffers and screens against
noise;

. Filter pollutants from the air;

. Provide a haven for animals and birds,

which help to control insect popula-
tlons;

. Enhance property values; and

. Provide psychological and aesthetic
counterpoints to the human-made
urban setting.

BUFFER AREA PLANT REFERENCE

INFORMATION

Plants Lists

The following lists of plants have been
compiled from several reference publications.
The plants that comprise these lists do not
represent the only plants the Department
recognizes as acceptable for use in the buffer.
Rather, the lists should be viewed as an offer-
ingofrepresentativeplantmaterials that could
initially be considered when selecting plant
materials for use in the buffer area. The plant
lists reflect a predominance of indigenous
plant species. This is important, since the use
of indigenous plant species is encouraged in
order to provide a buffer condition that best
replicates the "natural" buffer condition found
in existing vegetated areas. Again, the use of
indigenous plants in the buffer area promotes
better plant survival since these plants are
more tolerant of indigenous pests, local soil
conditions/ and local climatic factors.
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The plant lists provide information that
has been generalized into seven major cate-
gories that mdude: foliage type; habitat, soil
andlightrequu-ements;growthrate;projected
mature size; and the primary use or uses for
each species relative to water quality protec-
tion. The information that was used to com-

plete each category was synopsized from
several publications on plant materials/ and
represents a generalized description of the
plant's character relative to the category being
considered. All plant spedes were evaluated
in terms of their usage in the Tidewater area.
The following explanation of the categories
attempts to define the meaning of each cate-
gory as used in the Appendbc

FOLJAGE TYPE

The information in this category per-
tains to the tendency for a particular plant to
hold its leaves year-round or to shed its leaves
in response to changing light and tempera-
ture conditions. In several instances, plants
have been categorized as both semi-evergreen
and deciduous since variable site-spedfic
conditions will affect the leaf-holding capa-
bility of the individual species.

HABFTAT

The information in this category re-
lects the general region within Tidewater
where this plant is most likely to achieve its
primary use(s). It is not intended to be a range
guide to where the plant occurs in nature
since this range can be very broad dependent
upon the species. The shore habitat condition
is intended to be a saltwater river or bay
shoreline environment, as opposed to a
streambank or lakebank environment.

SOIL

This category pertains to the soil con-
dition where the plant spedes makes its best
growth in terms of soil moisture. The infor-
mation provided in this category should be
viewed in somewhat relative terms/ since
many micro-site elements combine to influ-
ence the soil moisture requirements of many
plants. For example, plants that are shown
making their best growth only on moist soils
should be viewed as being more limited in
their soil moisture requirements than those
plants that are shown as making their best
growth m either dry/ moist, or wet soU condi-
tions.

LIGHT

TMs category provides information as
to the light condition where the plant species
makes its best growth. While many plant
species can grow in a variety of light condi-
tions, some have a preference for a particular
condition, especially when other site parame-
ters may be less than ideal. This preference is
illustrated by the use of a /T" under the light
condition that is preferred for that species.

GROWTH

The information in this category per-
tains to the rate of growth of a particular
spedes/ assuming that the spedes is growing
in site conditions favorable for that spedes.
The rate of growth is a somewhat relative
determinant. Plants can exhibit variable

growth rates thatmaynotbe common for that
particular species, dependent on micro-site
conditions.
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SIZE

This category provides information on
the projected mature height and width of a
species. This information may show the high-
est degree of variability of all the categories/
since growth is affected by a wide array of
micro-site conditions. However, the infor-

madon can be considered to represent an
average mature growth condition based on
acceptable micro-site conditions.

PRIMARY USE

The information in tMs category per-
tains to the primary benefit of the particular
species in terms of water quality protection.
A summary of each primary use subcategory
is provided as follows:

disturbed areas: The protection of disturbed
areas pertains to those areas where land cover
has been altered, as a result of land grading,
land clearing/ mineral extraction, or natural
disaster. Since the nutrient availability in
these areas tend to be very low, only a few
specialized plants can adapt to such limiting
conditions. Species that adapt to such condi-
tions act to unprove the nutrient holding
capacity of the soil while stabilizing the soil
particles so that erosion and further site dis-
turbance is minimized.

stabilize streambanks: The stabilization of
streambank areas concerns the addition of

plant species that act to reduce the structural
breakdown of streambank soils, control the
temperatures of streams, and promote the
development of plant groups that are repre-
sentative of streambank environments. The

streambanks addressed in this subcategory
are generally associated with tributary
streams.

wildlife habitat.-The maintenance of wildlife
habitat is both directly and indirectly related
to the protection of water quality. For in-
stance, the normal biological activities of
wildlife promote the maintenance of fertile
soils through the conversion of animal and
plant wastes into organic materials necessary
for proper plant growth.

stabilize shores: The stabilization of shore-

line areas concerns the addition of plant spe-
des that act to reduce the impact of wave
action that leads to the structural breakdown
of shorelme areas. The shoreline areas ad-

dressed in this category are generally assod-
ated with saltwater rivers and bays.

wind barrier: The reduction of wind velod-

ties can be a very important facet of water
quality protection especially when viewed in
terms of the presence of loose soil particles
that may be carried by the wind and depos-
ited in water systems. The presence of wmd-
controlling plant spedes can have a signifi-
cant effect on young, growing plants that
have not become structurally established in
their environment.

erosion control: The provision of erosion-
controlling plant species is inherent to the
protection of water quality since sediment
transported in site runoff is a primary pollut-
ant of water systems. The presence of ero-
sion-controUing plant material is of major
unportance in the reduction of site runoff and
the subsequent release of soil particles into
water systems.
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CASE STUDIES

Fairfax County Environmental Qual-
ity Corridors (EQC)

The Office of Comprehensive Plan-
ning in Fairfax County, in theu-1986 edition of
The Comprehensive Plan for Fairfax County,
Virginia, discusses the importance of the
protection of ecologically sensitive areas and
visual amenities that are important to county
citizens through the development of a com-
prehensive open space system. County im-
plementadon of the open space system is
known as the Envu'onmental Quality Corri-
dor (EQC) system based on stream valleys
and their important components: streams/
floodplains/ wetlands, shoreline areas/ and
steep slopes. 41 Conceptually, tMs continuous
linear networkof open space links a variety of
additional open space and recreational re-
sources, such as prime wildlife habitats, dti-
zen-identified environmental resources, his-

tone features, public and private parks, agri-
cultural and forest lands, and other natural
and cultural features.

TheEQC system was formulated based
on two major components, as follows:

11 Sensitive lands EQCs: lands which are
most sensitive to development and which, at
the same tune, present the greatest envu-on-
mental hazards or constraints to develop-
ment; and

2| Resource protection EQCs: valuable
open space resources which are important for
protection in their natural state but which,
unlike most sensitive lands EQCs/ can sup-
port appropriate uses.

Lands included in the sensitive lands

EQCs affect stream water quality most di-
recdy, and include: all 100-year floodplains;
all floodplain soils and soils adjacent to
streams which exhibit a high water table and
poor bearing strength or some other severe
development constraint; wetlands; and steep
slopes greater than 15% adjacent to the above
floodplains/ soils/ steep slopes, and wetlands.
Where floodplains, steep slopes, and other
sensitive lands cover only a narrow area, a
linear buffer on each side of the stream or

water body designed to prevent sedimenta-
tion of the stream or water body should be in-
eluded as the minimum component of the
sensitive lands EQC. The minimum buffer
protects the stream not only from sedimenta-
tion and extreme temperature changes/ but
provides a corridor for wildlife habitat.

The Office of Comprehensive Plan-
ning adopted an empirical formula devel-
oped by the USDA Forest Service designed to
compute the naturally vegetated buffer strip
width needed to trap all eroded material
before it can reach a stream, in areas such as
Fairfax County that receive rainfall of twenty
inches or more, as follows:

Buffer width =50 + (4 x percent slope) in feet

The county determined that a buffer
based on this formula should always be pro-
vided at a minimum in all sensitive lands

EQCs. The sensitive lands EQC boundary is
thus determined by this formula when the
land area encompassing floodplains, wet-
lands/ and steep slopes forms an open space
strip narrower than the minimum buffer cal-
dilated by the formula. In cases where the
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floodplain, wetlands, and steep slope areas
extend beyond this minimum buffer strip,
they should be used to determine the bound-
ary of the sensitive lands EQC.

The county determined that the mini-
mumbufferprovidesnotonlyprotectionfrom

sedunentation of streams, but also serves to

preserve enough streamside vegetation to
provide the shading needed to prevent wide
fluctuations in water temperature and thereby
provides a more healthy environment for
aquatic wildlife.

ENVIRONMENTAL QUALITY CORRIDOR FIGURE 4-26

Sensitive lands
EQC boundary

steep slope area
(>15%)

100 year floodplain

calculated buffer strip

streain

plan

W-63



STREAMSIDE MANAGEMENT ZONE FIGURE 4-27

STREAMSIDE MANAGEMENT ZONE

stream stream stream
50 foot buffer i bank L bed L bank [50 foot buffer
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Streamside Management Zone

In recognition of the value of trees in
controlling site runoff and the need for vege-
tated buffers, the Virginia Department of
Forestry's Forestry Best Management Prac-
tices for Water Quality in Virginia handbook
recommends Stream Management Zones
(SMZ) on both sides of the banks of perennial
streams and bodies of open water in order to
protect bank edges and water quality while
carrying out forest practices -42 The guide-
lines state that the purpose of the SMZ is to
provide a relatively undisturbed zone to trap
and filter out suspended sedunents before
these particulates reach the stream.

The guidelines indicate that the SMZ/
with a minimum width of 50 feet on each side
of the stream bed, should be maintained: (1)
along all perennial streams or where forest
disturbances occur and surface runoff wUl

carry sedunent loads; and (2) along lakes,
ponds, perennial flowing natural springs/ and
all springs and reservoirs serving as domestic
water supplies. In addition, the guidelines
recommend the use of SMZs in forested wet-
lands in locations along all stream channels
and open water where timber harvesting or
other forest practices are conducted in wet-
lands. The components of the SMZ are illus-
tratedinthe graphic above.
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Dragon Run Conservation District

The Middle Peninsula Planning Dis-
trict Commission in 1987 proposed the crea-
tion of the Dragon Run Conservation District
(DRCD) in an effort to protect and conserve
fragile resource areas which perform valu-
able functions in their natural state and which

DRAGON RUN CRITICAL SLOPE AREA

additional 100-foot buffer strip measured
horizontally from the inland boundary of
these certain soil types. An important com-
ponent of the buffer strip requirement was
compensation for the effect of steep slopes on
buffer performance. Additional buffer re-
quirements stated that when there is a rise in
elevation of 10 feet or greater, within 50 feet

FIGURE 4-28

DRAGON RUN CONSERVATION DISTRICT

The critical slope area occurs when there is a rise in
elevation of 10 feet or greater within 50 feet from the
edge of the targeted soil types that define the district.

100 foot buffer
critical environmentally sensitive

[^ slope area |, area defined by soils 100 foot buffer

(may include wedands, swamps
and other fragile resource areas
which are unsuitable for develop-
ment or intense use)

^
'^.

are unsuitable for development and intense
use.43 Areas to be designated within the DRCD
included primarily wetlands and swamps,
but also could include other areas deemed to

be important for floodplain management,
aquifer recharge, water storage, critical wild-
life habitat, or the protection of other resources
that perform similar functions.

The boundary of the DRCD was deter-
mined based on certain soil types plus an

measured horizontaUy, from the edge of the
targeted soil types, then the 100 foot buffer
strip should be measured from the highest
point of elevation within said 50 feet. It is
important to note that the 50 foot parameter
was chosen in this case because the environ-

mental inventory of the Dragon Run resource
indicated that all steep slope areas were con-
fined in a horizontal distance of 50 feet or less.

The implication of the critical slope area re-
quirement is illustrated in the Figure 4-28.

rv-65



Case study summary

AU three of these cases illustrate the

importance of providing buffer areas along
the boundaries, of. sensitive environmental

resources. The case studies pointed further to
the necessity for buffer widths to be flexible in
response to the variability of soils and slopes,
as well as to the complexity of environmental
resources. The results of the case study re-
view can be summarized as follows:

T| Lands adjacent to water bodies that
aresensitive to development and impose haz-
ards to development should be protected
through conservation techniques since these
lands have the potential to directly affect the
quality of adjacent water bodies;

2| In order to adequately protect these
waTer bodies, buffer areas should be main-
tained along their boundaries, and the width
of these buffer areas should be variable in

response to the sensitivity dass or environ-
mental character of the specific region under
study;

3| Slope and soils factors should be con-
sidered when designating buffer areas. As
slope increases/ the velocity of surface runoff
increases causing greater transport of sedi-
ment. Where buffer areas are established in
excessively sloping areas (15-20% or greater),
the width of the buffer should be extended to

compensate for sloping conditions.

4| The provision of streamside shading
through the use of buffer areas should be
considered to prevent wide fluctuations in
water temperature that may result in a con-
centration of organic matter in the water
system.
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CHAPTER V

MODEL
ORDINANCES



CHESAPEAKE BAY
PRESERVATION AREA

OVERLAY DISTRICT



Article I.
Chesapeake Bay Preservation Area Overly District

Section 100. Title.

This ordinance shall be known and referenced as the "Chesapeake Bay Preservation Area
Overlay District" of the rjurisdiction namel.

Section 101. Findings of Fact

The Chesapeake Bay and its tributaries is one of the most important and productive estuarine
systems in the world/ providing economic and social benefits to the citizens of [jurisdiction name] and
the Commonwealth of Virginia. The health of the Bay is vital to maintainmg Fjurisdiction name's]
economy and the welfare of its citizens.

The Chesapeake Bay waters have been degraded significantly by many sources of pollution,
including nonpoint source pollution from land uses and development. Existing high quality waters are
worthy of protection from degradation to guard against further pollution. Certain lands that are
proximate to shorelines have intrinsic water quality value due to the ecological and biological processes
they perform. Other lands have severe development constraints from flooding/ erosion, and soil
limitations. With proper management, they offer significant ecological benefits by providing water
quality maintenance and pollution control, as well as flood and shoreline erosion control. These lands
together/ designated by the [govemmg body1 as Chesapeake Bay Preservation Areas (hereinafter
"CBPAs"), need to be protected from destruction and damage in order to protect the quality of water
in the Bay and consequently the quality of life in fjurisdiction name] and the Commonwealth of
Virginia.

Section 102. Purpose and Intent.

A. This ordinance is enacted to implement the requirements of Section 10. 1-2100 etseq. of the
Code of Virginia/ the Chesapeake Bay Preservation Act, and amends the [title of zoning code]. The
intent of [governing body1 and the purpose of the Overlay District is to: (1) protect existing high quality
state waters; (2) restore all other state waters to a condition or quality that will permit all reasonable
public uses and will support the propagation and growth of all aquatic life/ which might reasonably be
expected to inhabit them; (3) safeguard the clean waters of the Commonwealth from pollution; (4)
prevent any increase in pollution; (5) reduce existing pollution; and (6) promote water resource
conservation in order to provide for the health, safety, and welfare of the present and hiture citizens
of [jurisdiction namel.

B. This district shall be m addition to and shall overlay aU other zoning districts where they are
applied so that any parcel of land lying in the Chesapeake Bay Preservation Area Overlay District shall
also lie in one or more of the other zoning districts provided for by the Zoning Ordinance. Unless
otherwise stated in the Overlay District, the review and approval procedures provided for in Sections
[reference local site plan, erosion and sediment control, grading permits, & building permits ordi-
nances, etc. 1 shall be followed in reviewing and approving development, redevelopment, and uses
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Section 101. Findings of Fact

This section establishes the rationale for adopting special land use and development
standards in order to protect water quality. The values of certain lands in protecting water
qualify and the benefits derived from fhis protection are emphasized. The section also
provides the justification for the action of the governing body in protecting water quality.

Section 102. Purpose and Intent

A. This subsection tracks the language in the Act and Regulations in statinga dear purpose
and intent.

B. This subsection sets forth the way in which the Overlay District operates in relation to
the other requirements in the Zoning Ordinance and other local land use management
regulations. In addition to local erosion and sediment control regulations and fhe process
for building permits, local governments should reference ate plan/ stormwater manage-
ment/ and wetlands ordinances, etc., where they exist.

C. This subsection provides the specific statutory citations which authorize the locality's
enactment of the Overlay District. In addition to authority granted by the Chesapeake Bay
Preservation Act, amendments were made to Virginia Code Section 15.1-489/(Purpose of
zoning ordinances) in 1988 as companion law to the Preservation Act. Local governments
should also be aware of HB 861, now passed by the General Assembly during the 1990
Session, which amends this same section of tine Code with the following:

...(8) to provide for the pieseryation of agriculhu-al and forestal lands and other lands of
significance for the protection of the natural environment;^.
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governed by this Article.
C. This Article is enacted under the authority of Section 10. 1-2100 etseq. (The Chesapeake Bay

Preservation Act) and Section 15. 1-489, of the Code of Virginia. Section 15. 1-489 states that zoning
ordinances may "also include reasonable provisions, not inconsistent with applicable state water
quality standards, to protect surface water and groundwater as defined in Section 62. 1-44. 85 (8).'

Section 103. Definitions.

The following words and terms used in the Overlay District have the following meanings/
unless the context clearly indicates otherwise. Words and terms not defined in this Article but defined
in the Zoning Ordinance shall be given the meanings set forth therein.

"Agricultural lands" mean those lands used for the planting and harvesting of crops or plant growth
of any kind in the open; pasture; horticulture; dauying; floriculture; or raising of poultry and/or
livestock.

"Best Management Practices" (BMPs) mean a practice, or a combination of practices, that is determmed
by a state or designated area wide planning agency to be the most effective, practical means of
preventing or reducing the amount of pollution generated by nonpoint sources to a level compatible
with water quality goals.

"Buffer area" means an area of natural or established vegetation managed to protect other components
of a Resource Protection Area and state waters from significant degradation due to land disturbances.

"Chesapeake Bay Preservation Area" means any land designated by the fgovemmgbody] pursuanMo
Part IH of the Chesapeake Bay Preservation Area Designation and Management Regulations/ VR 173-
02-01, and Section 10.1-2107 of the Code of Virginia. A Chesapeake Bay Preservation Area shall consist
of a Resource Protection Area and a Resource Management Area.

"Construction footprint" means the area of all impervious surface, includmg but not limited to/
buUdmgs, roads and drives, parking areas, and sidewalks and the area necessary for construction of
such improvements.

"Development" means the construction, or substantial alteration, of residential, commercial, indus-
trial, institutional/ recreation, transportation, or utUity facilities or stmctures.
"Diameter at breast height" means the diameter of a tree measured outside the bark at a point 4.5 feet
above ground.

"Dripline" means a vertical projection to the ground surface from the hirthest lateral extent of a tree's
leaf canopy.

"Impervious cover" means a surface composed of any material that significantly impedes or prevents
natural infiltration of water into the soil. Impervious surfaces include, but are not limited to: roofs/
buildings, streets/ parking areas/ and any concrete, asphalt, or compacted gravel surface.

"Intensely Developed Areas" means a portion of a Resource Protection Area or a Resource Manage-
ment Area designated by the [governing body] where development is concentrated and little of the
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Section 103. Definitions.

This section provides definitions for terms used in the Overlay District. The introductory
paragraph should be modified to show a cross-reference by code section or other appro-
priate citation to the general zoning or land use regulations of the jurisdiction if the Overlay
District is not fully integrated into those regulations. If it is tobe folly integrated into those
regulations, definitions that would be repeated (Le. "development," "impervious cover")
should be deleted. If thedefinitions in this section are to be included ingeneral regulations,
they might need to be reordered. For example, ""nontidai wetlands" might be better
alphabetized under "wetfands, nontidat."

Many of these definitions are retained from the Regulations. Some have been modified to
Teflect their placement in a local zoning ordinance. Note that the components of Resource
Protection Areas (RPAs) are included here as they are defined in the Regulations.
However, the components of Resource Management Areas (RMAs) have been omitted
because the RMA boundary has been determined in its final form a priori by the local
governing body. Local governments could require the applicant to delineate RMA
components as part of fhe environmental site assessment for informational purposes (see
Section 112). In this case, then, RMA components, such as highly erodible soils and highly
permeable soils, should be defined as in the Regulations.

Throughout the Overlay District regulations, the term "'applicant" is used consistently to
mean the owner or developer or any other party intending to undertake a use or
development of land invoking these requirements. It appears most local zoning ordi-
nances do not define "owner" or "applicant. " Localities wishing to include a definition for
applicant could add the following:

"Applicant" means any person who is responsible for any undertaking fliat requires a
plan of development process or a building permit

"Person" means an individual/ trustee, executor, other fididary/ corporation/ firm,
partnership, association, organization, or other entity acting as a unit
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natural environment remains.

"Nonpoint source pollution" means pollution consisting of constituents such as sediment, nutrients/
and organic and toxic substances from diffuse sources, such as runoff from agriculture and urban land
development and use.

"Nontidal wetlands" mean those wetlands other than tidal wetlands that are inundated or saturated
by surface or ground water at a frequency and duration sufficient to support, and that under normal
circumstances do support a prevalence of vegetation typically adapted for life in saturated soil
conditions, as defined by the U.S. Environmental Protection Agency pursuant to Section 404 of the
federal Clean Water Act, in 33 C.F.R. 328.3b, dated November 13, 1986.

"Noxious Weeds" means weeds that are difficult to control effectively, such as Johnson Grass, Kudzu,
and multiflora rose.

"Plan of Development" means the process for site plan or subdivision plat review to ensure compliance
with Section 10. 1-2109 of the Code of Virginia and this Article, prior to any clearing or grading of a site
or the issuance of a buildmg permit.

"Redevelopment" means the process of developing land that is or has been previously developed.

"Resource Management Area (RMA)" means that component of the Chesapeake Bay Preservation
Area that is not classified as the Resource Protection Area. RMAs include land types that, if improperly
used or developed/ have the potential for causing significant water quality degradation or for
duninishing the functional value of the Resource Protection Area.

"Resource Protection Area (RPA)// means that component of the Chesapeake Bay Preservation Area
comprised of lands at or near the shoreline that have an intrinsic water quality value due to the
ecological and biological processes they perform or are sensitive to impacts which may result in
significant degradation to the quality of state waters.

"Tidal shore" or "shore" means land contiguous to a tidal body of water between the mean low water
level and the mean high water level.

"Tidal wetlands" means vegetated and nonvegetated wetlands as defined m Section 62. 1-13. 2 of the
Code of Virgmia.

"Tributary stream" means any perennial stream that is so depicted on the most recent U.S. Geological
Survey 7-1/2 minute topographic quadrangle map (scale 1:24,000).

"Water-dependent facility" means a development of land that cannot exist outside of the Resource
Protection Area and must be located on the shoreline by reason of the intrinsic nahu-e of its operation.
These facilities include, but are not limited to (i) ports; (ii) the intake and outfall structures of power
plants, water treatment plants/ sewage treatment plants, and storm sewers; (iii) marinas and other boat
docking structures; (iv) beaches and other public water-oriented recreation areas; and (v) fisheries or
other marine resources facilities.
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Section 104. Areas of Applicability.

This section establishes the connection between the locaHy adopted map and the Overlay
District regulations. The map identifies lands within this district just like any zone for
residential or coina-ierdal use. In establishing the "Chesapeake Bay Preservation Area
Overlay District" local governments wilt eifher amend the Official Zoning Map or adopt
another map (similar to the way many localities Iiandle floodplain regulations) atthesame
time or in conjunction with fhe adoption of the Overlay District itself. Regardless of which
type of map is elected, the maps should be titled and referenced in Subparagraph A.

Additional notes in establishine an overlay zonine district:

The landward boundary of the Resource Management Area is the outer boundary of any
Chesapeake Bay Preservation Area within any local jurisdiction. As such, the landward
RMA boundaiy defines (he Overlay District. When the Official Zoning Map is used to
establish the Overlay District, the landward RMA boundary then is the only zoning line
on the map. Local governments may choose the option of delineating the boundary for the
Resource Protection Area on the zoning map for informational purposes, which would
also satisfy the requirement of the Regulations for adopting a map with both RPAs and
RMAs. The delineation of the RPA on the zoning map is advantageous to alert potential
property owners that there may be special development restrictions in these areas. It
should be noted in this approach, since the RPA boundary is not a zoning line there is no
need to adjust that boundary on the Overlay District map.

A. [Resource Protection Areas]

Subsection (1)

This subsection lists the components of Resource Protection Areas as they appear in the
Regulations. This structure is recommended given the "process" orientation of the
Overlay District: the applicant is required to prepare the detailed site-specific delineation
of theRPA as part of fhe development review process (see Section 112, Plan of Develop-
ment Process. ) The local government has completed the task of defining general areas
where these sensitive environmental features are likely to occur. The burden of more
specifically delineating these features on the site plan is appropriately placed on owners
or developers at the time they wish to develop.
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"Wetlands" means tidal and nontidal wetlands.

Section 104. Areas of Applicability.

A. The Chesapeake Bay Preservation Area Overlay District shall apply to aU lands identified
as CBPAs as designated by the [governing body] and as shown on the flocal adopted map]. The
[adopted map1, together with all explanatory matter thereon, is hereby adopted by reference and
declared to be a part of this Article.

(1) The Resource Protection Area includes:

a. Tidal wetlands;

b. Nontidal wetlands connected by surface flow and contiguous to tidal wetlands or
tributary streams;

d. FOther landsl (specified as an RPA feahire at local discretion);
c. Tidal shores;

e. A 100-foot vegetated buffer area located adjacent to and landward of the components
listed in subsections a. through d. above/ and along both sides of any tributary stream.

(2) The Resource Management Area is composed of concentrations of the following land
categories: floodplains; highly erodible soils, including steep slopes; highly permeable
soils; nontidal wetlands not included in the Resource Protection Area; other lands
including [those local features] necessary to protect the quality of state waters.

B. The [adopted map] shows the general location of CBPAs and should be consulted by
persons contemplating activities withm [jurisdiction name1 prior to engaging in a regulated activity.

C. Portions of Resource Protection Areas and Resource Management Areas designated by
the [governing body] as Intensely Developed Areas shall serve as redevelopment areas. Areas so
designated shall comply with all erosion and sedunent control requirements and the performance
standards for redevelopment in Section 110 (Performance Standards.)

D. If the boundaries of a Chesapeake Bay Preservation Area include a portion of a lot/
parcel/ or development project, the entire lot, parcel/ or development project shall comply with the
requirements of the Overlay District. The division of property shall not constitute an exemption from
this requirement.

Section 105. Use Regulations.

Permitted uses/ special permit uses, accessory uses, and special requirements shall be as
established by the underlying zoning district, unless specifically modified by the requirements set forth
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Local governments who choose to include "other lands" in their KPAs will find it
advantageous to make a finding on the significance of the inclusion of this feature(s) in
meeting state water quality objectives. Local governments may wish to amend this
subsection to identify specifically the additional Resource Protection Area features [steep
slopes^ internuttent streams, beaches, etc.] and then provide a definition for these in
Section 103x Local governments should add further justification for such inclusion either

in the "Purpose and Intent" clause or in this subsection.

Subsection <2)

Following this logic, the components of RMAs need not be explicitly defined because the
local government has completed the process for kientifying these areas and thus deter-
mined final boundaries. Regardless of which map type is used, the boundary of the RMA
will remain constant. The RPA boundary will be '"fine-tuned" by the owner or developer
with the locality's approval at (he time of development.

Local governments that have included "other lands" in their designation of Resource
Management Areas may wish to amend this subsection and specifically mention those
other feahtres. As with findings for RPAs, local govennents should make a finding
justifying such inclusion for water quaUty protection.

B. Self-explanatory.

C. As withKMAs, local governments wUl have completed the task of identifying Intensely
Developed Areas with the adoption of the Overlay District. The IDA boundary is not
flexible once established by the local government. A property owner outside the IDA.
cannot later petition for placement within the IDA. Development withm IDAs must
comply with erosion and sedunent control requirements, and the performance standards
for redevelopment addressing stormwater management, plan of development process,
sewage disposal requirements, etc. Development within JDAs may be exempt from the
buffer area requirements, subject to the approval of the Administrator (see Section 110,
Performance Standards.)

D. ThisparagraphisoptionaIanditisnotintendedtoT tegate the resource-based approach
of delineating (he boundary for Chesapeake Bay Preservation Areas, nor does it have that
effect. Rather, this language is dearly advantageous from an administrative sense.
Applying the standards required by the Overlay District to only a portkmofa parcel or
developmentproject would createuntold difficulties for both thelocal admuristratorm the
review and enforcement of such proposals and the owner/developer in attempting to
comply with variable regulations.

Section 105. Use Regulations.

The Overlay District is an application of enhanced standards for development that
supplement the requirements of the underlying zoning districts. By this approach, uses
permitted by the underlying zoning districts do not change-fhe governing body still
determines the appropriate use of a property. {Note: the location of (hose uses on a
property may change as a result of requirements of the Overlay District as in the case of
RPAs.) Similarly, uses permitted by special permit and accessory uses in the underlying
zoning district will not change. Local governments may wish to consider the option of
adding a section for spedal use permits as another way to address allowable development
within Resource Protection Areas.
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herein.

Section 106. Lot Size.

Lot size shall be subject to the requirements of the underlying zoning district(s)/ provided
that any lot shall have sufficient area outside the Resource Protection Area to accommodate an
intended development/ in accordance with the performance standards in Section 110, when such
development is not otherwise allowed m the Resource Protection Area.

Section 107. Required Conditions.

A. All development and redevelopment exceeding 25UO square feet of land disturbance
shall be subject to a plan of development process/ including the approval of a site plan in accor-
dance with the provisions of the Zoning Ordinance or a subdivision plat in accordance with the
Subdivision Ordinance.

B. Development in Resource Protection Areas may be allowed only if it: (i) is water-
dependent; or (ii) constihites redevelopment.

C. A water quality impact assessment shall be required for any proposed development
or redevelopment within Resource Protection Areas and for any development within Resource
Management Areas when required by the rAdministrative Authority] because of the unique charac-
teristics of the site or intensity of development, in accordance with the provisions of Section 111/ of
this Article.

Section 108. Conflict with other Regulations.

In any case where the requirements of this Article conflict with any other provision of the
[jurisdiction name1 Code or existing state or federal regulations/ whichever imposes the more
stringent restrictions shall apply.

Section 109. Interpretation of Resource Protection Area Boundaries.

A. Delineation by the Applicant.

The site-specific boundaries of the Resource Protection Area shaU ordinarily be determined
by the applicant through the performance of an environmental site assessment/ subject to approval
by the [Administrative Authorityl and in accordance with Section 112, (Plan of Development) of
this Article. The [adopted map1 shaU be used as a guide to the general location of Resource Protec-
tion Areas.

B. Delineation by the [Administrative Authorityl.
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Section 106. Lot Size.

This section ensures that any new lot in the Overlay District will have an adequate area
outside the NPA to accommodate the desired development.

Section 107. Required Conditions.

A. This subsection specifies that all regulated development or redevelopment exceeding
2500 square feet of land disturbance shall be accomplished through a plan of development
process.

B. This subsection restricts development within RPAs to new or expanded water-
dependent facilities or redevelopment, as required by the Regulations.

C. This subsection sets forth the requirement for a waterquality impact assessment for any
proposed development within RPAs (including such permitted activities as water-de-
pendent facilities, redevelopment, and modifications to the buffer area) and for any other
development in Preservation Areas where deemed necessary by the administrator.

Section 108. Conflict with other Regulations.

Self-explanaiory.

Section 109. Interpretation of Resource Protection Area Boundaries.

This section p-ovides for adjustments to the RPA boundary whentihe property owner is
ready to develop. With the submittal of more detailed site-specific mformation/ boundary
adjustments will be reviewed and approved, in conjunction with the environmental site
assessment review and approval.

A. The applicant, in most situations, will be responsible for delineating the site-spedfic
geographic extent of the KPA and showing theRPA boundary on site plans or subdivision
plans. Delineations are guided by the requirements in Section 112, Plan of Development
process.

B. This part is entirely optional. Local governments wishing to provide some relief for
single-family property owners or other select applicants who may not have (he means to
perform the RPA delineation may consider the language in this paragraph. When done in
this manner, the delineation performed by the local government is considered final. Local
governments should consider a reasonable time frame for the completion of this service if
it is to be offered. Local governments should further consider the recovery of some or all
costs associated with providing this service. In doing so, it would be appropriate to
reference the locality's fee schedule and amend the fee schedule by adding the designated
charges for delineation.
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The FAdmmistrative Authorityl, when requested by an applicant wishing to construct a
single family residence/ may waive the requirement for an envu-onmental site assessment and
perform the delineation. The rAdministrative Authorityl may use remote sensing, hydrology, soils/
plant species, and other data, and consult other appropriate resources as needed to perform the
delineation.

C. Where Conflict Arises Over Delineation.

Where the applicant has provided a site-spedfic delineation of the Resource Protection Area/
the [Administrative Authority] will verify the accuracy of the boundary delineation. In determining
the site-specific RPA boundary, the [Administrative Airihonty] may render adjustments to the
applicant's boundary delmeation, in accordance with Section 112, CPlan of Development) of this Article.
In the event the adjusted boundary delineation is contested by the applicant/ the applicant may seek
relief/ in accordance with the provisions of Section 112.H. (Denial/Appeal of Plan)

Section 110. Performance Standards.

A. Purpose and Intent.

The performance standards establish the means to minimize erosion and sedimentation
potential/ reduce land application of nutrients and toxics, and maximize rainwater infiltration. Natural
ground cover/ especially woody vegetation, is most effective in holding soU m place and preventing site
erosion. Indigenous vegetation/ with its adaptability to local conditions without the use of harmful
fertilizers or pesticides, fUters stormwater runoff. Keeping unpervious cover to a miniiniim enhances
rainwater mfUtration and effectively reduces stormwater runoff potential.

The purpose and intent of these requirements is also to implement the following objectives:
prevent a net increase in nonpoint source pollution from new development; achieve a 10% reduction
in nonpoint source pollution from redevelopment; and achieve a 40% reduction in nonpoint source
pollution from agricultural uses.

B. General Performance Standards for Development and Redevelopment.

(1) Land disturbance shall be limited to the area necessary to provide for the desired use or
development.

a. In accordance with an approved site plan/ the limits of land disturbance,
including clearing or grading shall be strictly defined by the construction
footprint. These limits shall be clearly shown on submitted plans and physically
marked on the development site.

b. The construction footprint shall not exceed 60% of the site.

c. Ingress and egress during construction shall be limited to one access point/
unless otherwise approved by the [Administrative AuthorityL
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C. This subsection establishes local government authority to adjust an KPA delineation
performed by the applicant. If the applicant contests the Administrator's adjustment, an
attempt at a mutually agreeable solution can. be made. Boundary disputes that cannot be
resolved administratively are referred to Sectkm 112.H. (Denial of Plans, Appeal of
Conditions or Modifications.)

Section 110. Performance Standards.

A. This subsection establishes (he general goals of the performance standards and
introduces the concepts outlined in the Regulations to achieve water quality improve-
ment. Minumzmgimperviouscoverandpreservu^natural vegetation reduces theextent
of best management practices (BMPs) necessary to control nonpoint source pollutant
loadings. BMPs can be cosfly to build and maintain,, and costs generally increase with the
amount of pollutant removal required. in addition to the other benefits of natural ground
cover, reducing impervious area by preserving vegetation results in a decided cost
advantage.

B. General Performance Standards.

Subsection (I)

This subsection provides specific requirements in order to achieve the performance
standard to minimize land disturbance. The intent is that project designers should strive
for a design that poses the minimum "footprint" of land disturbance necessary on the site
to build the desired use and development Any vegetation left in place is the equivalent
of free erosion and sediment control for that portion of the site. Minimum land clearance
obviously minimizes the exposure of soil to rain and runoff, thus Tninimizing the oppor-
tunity for erosion,

Many local erosion and sediment control programs require the submitted plans for a
project to illustrate the limits of clearing and gradmg on the site, and some require those
limits to be physically posted on the site itself. These measures ensure that the contractor
and equipment operator? know where the limit? are located so fhat unnecessary land
disturbance is avoided.

(1) b. Runoff pollutant loadings increase with the amount of unpervious cover. The
stormwater management criteria (§ 4.2JS of the Regulations) require site runoff to have no
more pollution after development than before development The best current stormwater
runoff control BMPs by themsdves can remove only 60-65 percent of the pollutants in
runoff that passes through them, assuming that the BMPs are well maintained and
functioning properly. These facts imply that a balance must be maintained between the
amount and type of development allowed and the amount of vegetation preserved.

This is true even with the use of pollutant loading factors based upon average watershed
conditions. In fact, an analysis by the Northern Virginia Planning District Commission
verifies that when impervious cover on a site exceeds 60 percent, single BMPs (e.g., wet
ponds with extended detention) under ideal conditions cannot remove enough of the
pollution load to satisfy the no-net-increase standard. Generally, the more woody
vegetation exists on the site before development, die more difficult it will be to satisfy the
runoff loading requirement, and the more the extent of new imperviou& surfaces must be
limited.
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(2) Indigenous vegetation shall be preserved to the maximum extent possible consistent
with the use and development permitted and in accordance with the Virginia Erosion
and Sediment Control Handbook.

a. Existing trees over 6 mches diameter at breast height (DBH) shall be preserved
outside the construction footprint. Diseased trees or trees weakened by age/
storm/ fire, or other injury may be removed.

b. Clearing shall be allowed only to provide necessary access/ positive site drain-
age, water quality BMPs/ and the mstallation of utilities, as approved by the
fAdministrative Authority].

c. Prior to clearing or grading/ suitable protective barriers/ such as safety fencing,
shall be erected 5 feet outside of the dripline of any tree or stand of trees to be
preserved. Protective barriers shall remain so erected throughout all phases of
construction. The storage of equipment/ materials/ debris, or fill shall not be
aUowed within the area protected by the banner.

(3) Land development shall minimize impervious cover to promote infiltration of storm-
water into the ground consistent with the use or development permitted.

a. Grid and modular pavements shall be used for any required parking area, alley,
or other low traffic driveway, unless otherwise approved by the rAdministrative
Authoritvl

b. Parking space size shall be 162 square feet. Parking space width shall be 9 feet;
parking space length shall be 18 feet. Two-way drives shall be a minimum of 22
feet.

(4) Notwithstanding any other provisions of this Article or exceptions or exemptions
thereto/ any land disturbing activity exceeding 2/500 square feet/ mduding construction
of all single-family houses, shall comply with the requirements of [local jurisdiction
Erosion and Sedunent Ordmance].

(5) All on-site sewage disposal systems not requiring an NPDES permit shall be pumped
out at least once every five years, in accordance with the provisions of the rjurisdiction
name] Health Code.

(6) A reserve sewage disposal site with a capacity at least equal to that of the primary
sewage disposal site shall be provided, in accordance with the [jurisdiction name1
Health Code. This requirement shall not apply to any lot or parcel recorded prior to
October I/1989 if such lot or parcel is not sufficient in capacity to accommodate a reserve
sewage disposal site, as determmed by the local Health Department. Buildmg or
construction of any impendous surface shall be prohibited on the area of all sewage
disposal sites or on an on-site sewage treatment system which operates under a permit
issued by the State Water Control Board, until the struchu-e is served by public sewer.
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Greater pollution removal efficiencies can be obtained by using a connected system of
BMP$. However, such systems increase project costs and require more land area, reducing
the area left for development in a manner comparable to preserving existing vegetation/
which costs nothing. In view of these factors, careful consideration should be given m the
planning stage of a project to preserve vegetation on the site to balance desired develop-
mentand runoff control requirements. Allowmgdevelopmenttoe»^ed fhesetechnotogi-
cal limits on the assumphon that the engineering solutkms (i.e., BMP systems) will solve
the problems created is environmentally risky, especially forresidential development, due
to the very poor record ofBMPmainteitance demonstrated in $eve?al recent studies.

Subsection (2)

This subsection provides specific reqmrennents in order to meet theperformance standard
to preserve indigenous vegetation "to the maximum extent possible consistent with the
use and development permitted-" Natural vegetation exists without the use of human-
made fertilizers (nutrients) or pesticides (toxics). Nutrients and toxics are two key
nonpoint source pollution concerns that affect water quality. If natural vegetation is
preserved, disturbance of land is avoided and the potential for erosion is minimized.
Research has demonstrated thai land covered by nataral woody vegetation filtei's runoff
most effectively. Leaving more of the site's natural vegetation will reduce the po?t-
development pollutant loadings, reduce the BMP efficiency needed, and ultimately
reduce the cost of post-development pollutant removal-

Subsection (3)

The use of grid and modular paving materials allows for infUtration of water through the
pavement/ attenuating the increase m surface runoff. Porous asphalt is another type of
pervious paving material that could be listed. However, recent research raises some
concerns about the potential for greater pollution of groundwater from porous asphalt.
Pervious paving materials cost significantly more than conventional pavement at this
time. However, use of these materials generally reduces the need for other structural
dramage facilities. Localities that have specific requirements fordrainage-related struc-
tures such as curbs and gutters, drop inlets, and stonn sewer connections may consider
modifying or waiving those requirements where pervious paving is used to compensate
the developer economically for fhe redurcd drainage system impacts.

(3) b. Requiring the smallest practicable parking spaces and limiting the width of
driveways has^ the effect of preventing unnecessary impervious cover. Special parking
spaces designated for compact car&could be designed into parldngareas to offset the larger
than normal handicapped parking spaces.

Subsection (4>

Self-explawilory.

Subsection (5)

The Regulations state that septic systems must be pumped out at least once every five
years. Cross-reference should be made with the local health regulations.

Subsection (6)

Virginia locatities are empowered to adopt more stringent measures for sewage disposal
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(7) For any development or redevelopment/ stormwater nmoff shaU be controlled by the
use of best management practices that achieve the following:

a. For development/ the post-development nonpoint soiu-ce pollution runoff load
shall not exceed the pre-development load/ based on the calculated average land
cover condition of the [local iurisdictionl;

b. For sites within Intensely Developed Areas or other isolated redevelopment
sites, the nonpoint source pollution load shall be reduced by at least 10 percent.
The fAdmmistrative Authorityl may waive or modify this requirement for
redevelopment sites that originally incorporated best management practices for
stormwater runoff qnality control/ provided the following provisions are satis-
fied:

1. In no case may the post-development non-point source pollution runoff
load exceed the pre-development load;

2. Runoff pollution loads must have been calculated and the BMPs selected
for the expressed purpose of controlling nonpoint source pollution;

3. If best management practices are structural/ evidence shall be provided
that facilities are currently in good working order and performing at the
design levels of service. The [Administrative Authority] may require a
review of both the original structural design and maintenance plans to
verify this provision. A new maintenance agreement may be required to
ensure compliance with this ordinance.

c. For redevelopment, both the pre- and post-development loadings shall be
calculated by the same procedures. However, where the design data is available/
the original post-development nonpomt source pollution loadmgs can be sub-
stituted for the existing development loadings.

(8) Prior to mitiating gradmg or other on-site activities on any portion of a lot or parcel/ all
wetlands permits required by federal/ state, and local laws and regulations shall be
obtained and evidence of such submitted to the rAdministrative Authorityl/ in accor-
dance with Section 112, of this Article.

(9) Land upon which agricultural activities are being conducted shall have a soil and water
quality conservation plan. Such plan shall be based upon the Field Office Technical
Guide of the U. S. Department of Agriculture Soil Conservation Service and accomplish
water quaUty protection consistent with this ordinance. Such a plan shaU be approved
by the local Soil and Water Conservation District by January 1, 1995.

C. Buffer Area Requirements.

To minimize the adverse effects of human activities on the other components of Resource
Protection Areas, state waters/ and aquatic life/ a 100-foot buffer area of vegetation that is effective in
retardmg runoff, preventing erosion/ and filtering nonpoint source pollution from runoff shall be
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than minimum standards required by the state. The Regulations require a "100 percent"
reserve drainfie]d site. Several Tidewater localities have already amended their local
Health Code to require a reserve site with a capacity equal to die primary sewage disposal
site. Cross-reference with the local health regulations should be included in this subsec-
tion.

Subsection (7) [Stormwater management criteria]

(7) a. This subsection is required by the Regulations. The key for compliance within any
locality may rest with the locality's definition of "average land cover conditions. " A
locality may choose to set different baseline pollutant loading for individual watersheds
or may set one default coeffident for their entire jurisdiction*

(7) b. Redevelopment sites must reduce pollutant loadings by 10 percent. Because of the
definition of IDA, all properties within an IDA must meet the 10 percent reduction
standard. From a practical standpoint, tt is nearly impossible for a site never developed
(which is therefore in nahual vegetation) to meet the 10 percent reduction standard. This
becomes an issue for the one or two vacant lots left in an IDA.

(7)b. l-3. These subsections attempt to deal with the language "served by BMPs" specified
in the Regulations.

(7)b. l. This is the same "no net increase" standard new development must meet.

(7)b.2> This subsection is to prevent applicants from claiming an existing practice, i.e.
grassed swales or detention ponds, is a BMP when the practice was installed for another
reason, e.g. cost-effectiveness/ no stonn sewers available/ etc. Rarely were pollutant
loadings calculated (or even considered) in previous developments,

(7)b.3. For the rare development project of the past which did include a structure for the
purpose of pollutant control (most water impoundments were installed for flood or
downstream erosion control), this subsection is to ensure thefacilitiesare still working. As
long as the facilities are m good working order, credit should be given for their existence
even if the level of sendce does not ineet the current "no net increase" or "10 percent
reduction/' That way, developers who designed to the prevalent technological standard
are not penalized.

(7)c. Loadmgs must be similarly calculated to ensure methodological consistetuy. If the
initial (original) post development pollutant loading calculations are stiU available, those
loadings may be substituted as the "existing"' conditions regardless of the original
calculation method. A locality may choose to allow an appScant to perform the new post-
development calculations by the same method for consistency.

C. Buffer Area Requirements.

The introduction of (his subsection tracks the language in the Regulations.
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retained if present and established where it does not exist.

The buffer area shall be located adjacent to and landward of other RPA components and along
both sides of any tributary stream. The full buffer area shaU be designated as the landward component
of the Resource Protection Area, in accordance with Sections 104 (Areas of Applicability) and 112 (Plan
of Development) of this Article.

The 100-foot buffer area shall be deemed to achieve a 75 percent reduction of sediments and a
40 percent reduction of nutrients. A combination of a buffer area not less than 50 feet in width and
appropriate best management practices located landward of the buffer area which collectively achieve
water quality protection, pollutant removal, and water resource conservation at least the equivalent of
the full 100-foot buffer area may be employed in lieu of the 100-foot buffer if approved by the
[Administrative Authoritvl after consideration of the Water Quality Impact Assessment, in accordance
with Section 111 of this Article.

The buffer area shall be maintained to meet the following additional performance standards:

(D

(2)

In order to maintain the functional value of the buffer area/ indigenous vegetation may
be removed only to provide for reasonable sight lines, access paths/ general woodlot
management, and best management practices, as follows:

a.

b.

c.

d.

Trees may be pruned or removed as necessary to provide for sight lines and
vistas, provided that where removed/ they shall be replaced with other vegeta-
tion that is equally effective in retarding mnoff, preventing erosion, and filtering
nonpoint source pollution from runoff.

Any path shall be constructed and surfaced so as to effectively control erosion.

Dead, diseased, or dying trees or shrubbery may be removed at the discretion of
the landowner/ and silvicultural thinning may be conducted based upon the best
available technical information.

For shoreline erosion control projects, trees and woody vegetation may be
removed/ necessary control techniques employed/ and appropriate vegetation
established to protect or stabilize the shoreline in accordance with the best
available technical advice and applicable permit conditions or requirements.

When the application of the buffer areas would result in the loss of a buUdable area on
a lot or parcel recorded prior to October 1, 1989, the rAdministrative Authority] may
modify the width of the buffer area in accordance with Section 112 (Plan of Develop-
ment) and the following criteria:

a. Modifications to the buffer areas shall be the minimum necessary to achieve a
reasonable buUdable area for a principal structure and necessary utilities;

b. Where possible/ an area equal to the area encroaching the buffer area shall be
established elsewhere on the lot or parcel in a way to maximize water quality
protection; and
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Subsection (D

This subsection provides local governments with a mechanism to aSow for the modifica-
tion of thebuffer zone undercertaindrcumstances, whHe maintatning die functional value
of the buffer. Modification of the buffer area is allowed, as described, so long as vegetation
that is removed is replaced with vegetation equally effective in meeting the performance
standards outlined in (he buffer area requirements.

Subsection C2>

This subsection provides relief for properties recorded prior to the effective date of the
Regulations. Language here is almost verbatim from fhe Regulations. This subsection
establishes the general conditions for buffer modifications for lots or parcels recorded
prior to October 1, 1.989 (effective date of the Regulations. ) The Administrator will
determine whether such a modification is warranted to provide an adequate buildable
area and wiU ensure that any approved modifications are the xnmiinum necessary to
achieve a reasonable building area. Modifications will be approved by the Administrator
through the review of theapplicant's plan, as required by the plan of development process.

Subsection (3)

Areas designated by the local governing body as Intensely Developed Areas may be
exempt from all or part of the buffer area requirements at the discretion of the Adnupis-
trator. Such an. exempfion would be approved by the Administrator at the time of plan
review, as required by the plan of development process. Local governments may wish to
develop additional policies which dearly define situations where this exemption is
appropriate. In designing tfiese policies, local governments should ensure they comple-
merit other general oominunity goals.
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c. In no case shall the reduced portion of the buffer area be less than 50 feet in width.

(3) Redevelopment within Intensely Developed Areas may be exempt from the buffer area/
in accordance with Section 112 (Plan of Development) of this Article.

(4) On agriculhiral lands the agricukural biiffer area shall be managed to prevent concen-
trated flows of surface water from breaching the buffer area and noxious weeds from
invading the buffer area. The agricultural buffer area may be reduced as follows:

a.

c.

To a minimum width of 50 feet when the adjacent land is implementing a federal,
state/ or locally-funded agricultural best management practices program, pro-
vided that the combination of the reduced buffer area and the best management
practices achieve water quality protection, poUutant removal, and water re-
source conservation at least the equivalent of the 100 foot buffer area;

To a minimum width of 25 feet when a soU and water quality conservation plan/
as approved by the local Soil and Water Conservation District, has been
implemented on the adjacent land. Such plan shaU be based upon the Field
Office Technical Guide of the U.S. Department of Agriculture Soil Conservation
Service and accomplish water quality protection consistent with this ordinance.

The buffer area is not required for agricultural drainage ditches if the adjacent
agricultural land has in place best management practices in accordance with a
conservation plan approved by the local Soil and Water Conservation District.

Section 111. Water Quality Impact Assessment

A. Purpose and Intent.

The purpose of the water quality impact assessment is to: (i) identify the impacts of proposed
development on water quality and lands within RPAs and other environmentally-sensitive lands; (ii)
ensure that/ where development does take place within RPAs and other sensitive lands/ it will be
located on those portions of a site and in a manner that will be least disruptive to the natural functions
of RPAs and other sensitive lands; (iii) to protect individuak from investing funds for unprovements
proposed for location on lands unsuited for such development because of high ground water/ erosion,
or vulnerability to flood and storm damage; (iv) provide for administrative relief from the terms of this
Article when warranted and in accordance with the requirements contained herein; and (v) specify
mitigation which will address water quality protection.

B. Water Quality Impact Assessment Required.

A water quality impact assessment is requu-ed for (i) any proposed development within a
Resource Protection Area/ including any buffer area modification or reduction as provided for m
Section 110, of this Article; (ii) any development in a Resource Management Area as deemed necessary
by the [Administrative Authorityl due to the unique characteristics of the site or intensity of the
proposed development. There shall be two levels of water quality impact assessments: a minor
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Subsection (4)

This subsection tracks language in the Regulations that addresses buffer area require-
ments specific to agricultural land use. Although tocal governments may not necessarily
be the iinplementing party orreviewagencyfortheserequirements,local governments are
ultimately responsible for the enforcement of these requirements. Therefore, this subsec-
iion is not optional. Local govermnents are urged to enter into formal agreements with
their local soil and water conservation district to take advantage of the resources and
expertise of fhe district m implementing this program, further, it will be important for
local governments with land use valuation taxation to amend their local tax code to tie
compliance with the Preservation Act to such tax benefits.

Section 111. Water Quality Impact Assessment.

The water quality unpact assessment (WQIA) wfll be an important tool for local govern-
ments in identifying and assessing the water quality impacts of proposed development
projects within the Overlay District, A WQIA will be required for any developwent
proposed within RPAs, for development within RMAs when deemed necessary by the
Administrator, or m granting any exception from therequirementsofthe Overlay District.
There are two levels of VfQIA: a minor assessment and a major assessment The two levels
of WQIA. reflect the nature of (he proposed development/ the degree of land disturbance,
and the sensitivity of areas to be impacted.

C. [Minor Water Quality Impact Assessment]

A irunor WQIA is lequired for development proposals which would disturb only disturb
the landward 50 feet of the buffer area, as provided for in Section lll.C.(2) (buffer area
requirements.) The Actatinistrator will review the minor WQIA in detenninmg whether
or not the proposedbuffer area modification or reduction is appropriate and the minimum
necessary. In most cases, the minor WQIA will be satisfied by the submittal of a site plan.
The primary purpose of the minor WQIA is to allow small projects (especially smgle-
family residential) to proceed in a timely and cost-effective manner while providing the
Administrator adequate information to determine whether encroachment of the RPA is
appropriate.

V-20



assessment and a major assessment.

C. Minor Water Quality Impact Assessment.

A minor water quality impact assessment pertains only to development within a CBPA which
causes no more than 5/000 square feet of land disturbance and requires any modification or reduction
of the landward 50 feet of the 100 foot buffer area. A minor assessment must demonstrate through
acceptable calculations that the remaining buffer area and necessary best management practices will
result in removal of no less than 75 percent of sediments and 40 percent of nutrients from post-
development stormwater nmoff. A minor assessment shaU mclude a site drawing to scale which shows
the following:

(1) Location of the components of the Resource Protection Area/ including the 100 foot
buffer area;

(2) Location and nature of the proposed encroachment into the buffer area, including: type
of paving material; areas of clearing or grading; location of any structures/ drives/ or
other impervious cover; and sewage disposal systems or reserve drainfield sites;

(3) Type and location of proposed best management practices to mitigate the proposed
encroachment.

D. Major Water Quality Impact Assessment.

A major water quality impact assessment shall be required for any development which (i)
exceeds 5/000 square feet of land disturbance within CBPAs and requires any modification or reduction
of the landward 50 feet of the 100 foot buffer area; (ii) disturbs any portion of the seaward 50 feet of the
100 foot buffer area or any other component of an RPA; or (iii) is located m a RMA when deemed
necessary by the rAdministrative Authorityl. The information required in this section shall be
considered a minimum, unless the [Administrative Authority] detennmes that some of the elements
are unnecessary due to the scope and nature of the proposed use and development of land.

The following elements shall be included in the preparation and submission of a major water
quality assessment:

(1) All of the information required in a minor water quality impact assessment, as specified
in Section lll.C;

(2) A hydrogeological element that:

a. Describes the existing topography, soils, hydrology and geology of the site and
adjacent lands.

b. Describes the impacts of the proposed development on topography, soils/
hydrology and geology on the site and adjacent lands.
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D. [Major Water Quality Impact Assessment]

A major WQIA is required for development projects which due to their size or their
location have the potential for significant impacts on water quality. The comprehensive-
ness and detail of infonnation required inti-ie major WQIA is a reflection of the complexity
of the hydrological system. The Administrator, however, aiay determine that someofthe
information is not necessary or applicable to the proposed development and indicate tlus
to thepreparer.

Ttie primary purpose of the major WQIA is to identify and evaluate the potential impacts
that a development may have on water quality and the most sensitive Iand$ in RPAs and
to evaluate measures to mitigafe these potential ithpacts. The preparation and evaluation
of the WQIA allows the Administrator to work with the applicant to reduce impacts
through more effective mitagation.

V-22



c. Indicates the followmg:

1. Disturbance or destmction of wedands and justification for such action;

2. Disruptions or reductions in the supply of water to wetland, streams,
lakes, rivers or other water bodies;

3. Disruptions to existing hydrology including wetland and stream circu-
lation patterns;

4. Source location and description of proposed fiU material;

5. Location of dredge material and location of dumping area for such
material;

6. Location of and impacts on shellfish beds/ submerged aquatic vegeta-
tion, and fish spawning areas;

7. Estimation of pre- and post development pollutant loads in runoff;

8. Estimation of percent increase in unpervious surface on site and type(s)
of surfacing materials used;

9. Percent of site to be cleared for project;

10. Anticipated duration and phasing schedule of construction project;

11. Listing of all requisite permits from aU applicable agencies necessary to
develop project.

d. Describes the proposed mitigation measures for the potential hydrogeological
impacts. Potential mitigation measures include:

1. Proposed erosion and sediment control concepts; concepts may include
minimizing the extent of the cleared area, perimeter controls, reduction of runoff
velocities/ measures to stabilize disturbed areas, schedule and personnel for site
inspection;

2. Proposed stormwater management system;

3. Creation of wetlands to replace those lost;

4. Minimizing cut and fill.

(3) A vegetative element that:
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D. [Major Water Quality Impact Assessment, cont]

Self-explanatory.
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(4)

(5)

(6)

a. Identifies and delineates the location of all significant plant material on site,
including aU trees on site six inches or greater diameter at breast height or, where
there are groups of trees/ said stands may be outlined.

b. Describes the impacts the development or use will have on the existing vegeta-
tion. Information should include:

1. General limits of clearing/ based on all anticipated improvements, in-
eluding buildings, drives, and utilities;

2. Clear delineation of all trees which wiU be removed;

3. Description of plant species to be disturbed or removed.

c. Describes the potential measures for mitigation. Possible mitigation measures
include:

1. Replanting schedule for trees and other significant vegetation removed
for construction/ including a list of possible plants and trees to be used;

2. Demonstration that the design of the plan wiU preserve to the greatest
extent possible any significant trees and vegetation on the site and wiU provide
maxunum erosion control and overland flow benefits from such vegetation.

3. Demonstration that indigenous plants are to be used to the greatest
extent possible.

A wastewater element/ where applicable, that:

a. Includes calculations and locations of anticipated drainfield or wastewater
irrigation areas;

b. Provides justification for sewer line locations in environmentally-sensitive
areas, where applicable/ and describes construction techniques and standards;

c. Discusses any proposed on-site collection and treatment systems/ their treat-
ment levels/ and impacts on receiving watercourses.

d. Describes the potential unpacks of the proposed wastewater systems/ mcluding
the proposed mitigative measures for these impacts.

Identification of the existing characteristics and conditions of sensitive lands included
as components of Chesapeake Bay Preservation Areas/ as defined in this Article.

Identification of the natural processes and ecological relationships inherent to the site
and an assessment of the impact of the proposed use and development of land on these
processes and relationships.
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E. [Submission and Review Requirements]

Self-explanatcfry.
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E.

(D

(2)

(3)

(4)

Submission and Review Requirements.

(5)

F.

(D

(Five) copies of aU site drawings and other applicable information as required by
Subsections C and D above shall be submitted to the rAdministrative Authority] for
review.

AU information required in this section shaU be certified as complete and accurate by a
professional engineer or a certified land surveyor.

A minor water quality impact assessment shall be prepared and submitted to and
reviewed by the FAdministrative Authorityl in conjunction with Section 112, (Plan of
Development) of this Article.

A major water quality unpact assessment shall be prepared and submitted to and
reviewed by the [Administrative Authorityl in conjunction with a request for rezonmg/
special use permit, or in conjunction with Section 112 of this Article/ as deemed
necessary by the fAdministrative Authorityl.

As part of any major water quality impact assessment submittal, the [Administrative
Authority] may require review by the Chesapeake Bay Local Assistance Department
(CBLAD). Upon receipt of a major water quality impact assessment, the FAdministra-
tive Authorityl will determine if such review is warranted and may request CBLAD to
review the assessment and respond with written comments. Any comments by CBLAD
will be incorporated mto the final review by the rAdministrative Authority], provided
that such comments are provided by CBLAD within 90 days of the request.

Evaluation Procedure.

Upon the completed review of a minor water quality impact assessment, the [Admm-
istrative Authority] will determine that any proposed modification or reduction to the
buffer area is consistent with the provisions of this Article and make a finding based
upon the following criteria:

a. The necessity of the proposed encroachment and the ability to place improve-
ments elsewhere on the site to avoid disturbance of the buffer area;

b. Impervious surface is minimized;

c. Proposed best management practices/ where required/ achieve the requisite
reductions in poUutant laodings;

d. The development, as proposed/ meets the spirit and mtent of this Article;

e. The cumulative impact of the proposed development, when considered in
relation to other development in the vicinity, both existmg and proposed, wiU
not result in a significant degradation of water quality.
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(2) Upon the completed review of a major water quality impact assessment, the rAdminis-
trative Authorityl will determine whether or not the proposed development is consis-
tent with the spirit and intent of this Article and make a finding based upon the
following criteria:

a. Within any RPA, the proposed development is water-dependent;

b. The percentage of existing wetlands disturbed by the development. The number
of square feet or acres to be disturbed;

c. The development wiU not result in significant disruption of the hydrology of the
site;

d. The development will not result m severe degradation to aquatic vegetation or
Ufe;

e. The development will not result in unnecessary destruction of plant materials on
site;

f. Proposed erosion and sediment control concepts are adequate to achieve the
reductions in runoff and prevent off-site sedimentation;

g. Proposed stormwater management concepts are adequate to control the storm-
water runoff to achieve "no net increase" in pollutant loadings;

h. Proposed revegetation of disturbed areas wUl provide optimum erosion and
sediment control benefits;

j. The design and location of any proposed drainfield will be in accordance with
the requirements of Section 110.

k. The development is consistent with the spirit and intent of the Overlay District;

1. The relationship and cumulative effect of the proposed development on water
quality and Chesapeake Bay Preservation Areas has been considered.

(3) The [Administrative Authorityl shaU requu-e additional mitigation where potential
impacts have not been adequately addressed. Evaluation of mitigation measures will
be made by the FAdministrative Authority] based on the criteria listed above in
subsections (1) and (2).

(4) The fAdmmistrative Authorityl shall find the proposal to be inconsistent with the
purpose and intent of this Article when the impacts created by the proposal cannot be
mitigated. Evaluation of the impacts will be made by the [Administrative Authority]
based on the criteria listed in subsections (1) and (2).
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Section 112. Plan of development

The Regulations require all land use and development within CBPAs to be accomplished
through a plan of development process.
This process for development review, as a key in the effective administration of land use
regulations to protect water quality, will provide significant benefits to the developerand
the community. The primary vehicle for executing the plan of development process is a
site plan/ or when property is to be subdivided, a subdivision plat Included in fhis
process is information needed to address water quality issues which may, however, be
over and above (i.e. information for environmental site assessment, landscaping plan,and
stonnwater management plan) what is typically required to be shown on such a plan. In
all but the most complex development projects, these requirements can be incorporated
onto one or two sheets of the site plan. The requirements for the site assessment,
landscaping plan, etc., have been listed separately m tlie Overlay District regulations,
however,, for clarity.

A site plan must indicate the nature of the proposed use and include a depiction of all site
features/ including building location/ topography, drainage, utility placeinent, driveway
location and design, on-site circulation facilities, and landscaping (see model site plan
ordinance.) Local governments without a current site plan ordinance will either adopt
the CBLAD model or equivalent regulations. The site plan ordinance establishes basic
requirements for plan content, submittal procedures, and administration. Requirements
in the Overlay District are in addition to those in the site plan ordinance. In this way, the
Overlay District amends that ordinance and so it should becross-referenced (as should the
local subdivision ordinance.)

The approval of all components of the plan of development process should be required as
a precondition for any development or redevelopment activity within CBPAs, including
any gradingand /or clearing of a site. This includes the submission <rf all wetlands permits
required by law as part of the information submitted with a site plan. It will be very
important for local governments to place this requirement as part of any site plan
application (see Subparagraph G.) If there are delays in the applicants obtainmg a permit
from the Corps of Engineers, etc.,thelocalgovemment is not required to acton the site plan
because the application for plan approval remains incomplete.

Note: tius requirement of the Regulations may necessitate changes to flie sequencing of
the local Wetlands Board process and/or site plan review, where it now exists.
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Section 112. Plan of Development Process.

Any development or redevelopment exceeding 2500 square feet of land dishirbance shaU be
accomplished through a plan of development process prior to any clearing or grading of the site or the
issuance of any buUding permit/ to assure compliance with aU applicable requirements of this Article.

A. Required Information.

In addition to the requirements of [reference site plan ordinance] of this lCocle, _Chagter^
Appendix, etc. 1 or the requirements of Section [subdivision platsl of the fjurisdictionnamel Subdivision
Ordinance, the plan of development process shall consist of the plans and studies identified below.
These required plans and studies may be coordinated or combined, as deemed appropriate by the
[AdmtnistrativeAuthorityl. The rAdmmistrativeAuthoritylmay determine thatsome of thefollowing
information is unnecessary due to the scope and nature of the proposed development.

The following plans or studies shaU be submitted, unless otherwise provided for:

(1) A site plan in accordance with the provisions of [reference site plan ordinancel of this
FCode, Chapter, Appendbc. etc. 1; or a subdivision plat in accordance with the provisions
of Section rsubdivision plansl of the Fjurisdiction name] Subdivision Ordinance;

(2) An environmental site assessment;

(3) A landscaping plan;

(4) A stormwater management plan;

(5) An erosion and sediment control plan in accordance with the provisions of Section Flocal
erosion & sediment control ordinance] of this [Chapter, Appendbc, etc. 1.

B. Environmental Site Assessment.

An environmental site assessment shall be submitted in conjunction with preliminary site plan
or prelurunary subdivision plan approval.

(1) The envu-onmental site assessment shall be drawn to scale and clearly delineate the
following environmental features:

a. Tidal wetlands;

b. Tidal shores;

c. Nontidal wetlands connected by surface flow and contiguous to tidal wetlands
or tributary streams;

d. [Other lands] (specified as an RPA feature at local discretion);
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B. Enviroiunental Site Assessment

The preparation of a detailed delineation of sensitive environmental features prior to the
release of any permit for site development activity is critical to the protectkm of environ-
mentally-sensifive areas and water quality but is also instrumental in avoiding unneces-
sary costs and delays for the property owner/developer. Theenviromnental site assess-
ment is the basis for the final site-spedfic delineation of RPA features-ui most cas^/
prepared by fhe applicant and reviewedand approved, subject toadjustments/bythelocal
adnuTdstrator.

Subsection (D

This subsection lists each of the RPA features that wiU be delineated in the preparation of
the environmental site assessment This list should be expanded to specifically include
other land types asRPA features, where local govermnentshave made a finding that those
feahu-es are necessary for water quality protection.

Subsection (2)

This subsection references the methodology for wetfand delineation now accepted as the
standard by the U.S. Corps of Engineers, other federal reviewing agencies/ and the State
Water Control Board.
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e. A 100 foot buffer area located adjacent to and landward of the components listed
m subsections a. through d. above, and along both sides of any tributary stream;

f. Other sensitive environmental features as determined by the rAdministrative
Authority].

(2) Wetlands delineations shaU be performed consistent with the procedures specified in
the Federal Manual for Identifying and Delineating Turisdictional Wetlands, 1989.

(3) The environmental site assessment shall delineate the site-specific geographic extent of
the Resource Protection Area.

(4) The envu-onmental site assessment shall be drawn at the same scale as the preliminary
site plan or subdivision plat, and shall be certified as complete and accurate by a
professional engmeer or a certified land surveyor. This requirement may be waived by
the fAdmmistrative Authority] when the proposed use or development would result in
less than 5/000 square feet of disturbed area.

C. Landscaping Plan.

A landscaping plan shall be submitted in conjunction with site plan approval or as part of
subdivision plat approval. No clearing or grading of any lot or parcel shall be permitted without an
approved landscaping plan.

Landscapingplansshallbe prepared and/orcertified by design professionals practicingwithin
then- areas of competence as prescribed by the Code of Virginia.

(1) Contents of the Plan.

a. The landscaping plan shall be drawn to scale and clearly delineate the location,
size, and description of existing and proposed plant material. AU existing trees
on the site 6 inches or greater diameter at breast height (DBH) shall be shown on
the landscaping plan, or where there are groups of trees/ said stands may be
outlined instead. The specific number of trees 6 inches or greater DBH to be
preserved outside of the construction footprint shall be indicated on the plan.
Trees to be removed to create a desired construction footprint shall be clearly
delineated on the landscaping plan.

b. Any required buffer area shall be clearly delineated and any plant material to be
added to establish or supplement the buffer area/ as required by this Article/
shall be shown on the landscapmg plan.

c. Within the buffer area, trees to be removed for sight lines, vistas, access paths,
and best management practices, as provided for in this Article, shall be shown
on the plan. Vegetation required by this Article to replace any existing farces
within the buffer area shall be also be shown on the landscapmg plan.
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Subsection (3)

Self-explanatory.

Subsection (4)

This subsection ensures consistency in mapping scales for the site assessment with other
required plans for coordination and to make the review easier on the local administrator.
Thesubsectionprovides for waiverof the requirement that tfiesiteassessmentbe prepared
by a professional engineer or certified land surveyor when the proposed development
would result in less than 5/000 square feet of disturbed area. Local governments may
consider this or another option to provide some relief to single-family homeowners.

C. Landscaping Plan.

Subsection (I)

This subsection addresses specific requirements for the preparatioriof a landscape plan in
conjunction with the site plan review process and provides local governments with
baselineinforanation pertaining to exisdng-plantmaterial&on a specific site. The landscape
plan documents information pertaining to the preservation, establishment, and allowable
modification of the buffer area, thus providing the locality wifh a dear idea of the intent
of a developer in relation to the treatment of existing vegetation. The extent of tree
protection measures are outlined in (he landscape plan enabling local governments to
track the level of protection given to such desirable plant species through the construction
process.
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d. Trees to be removed for shoreline stabilization projects and any replacement
vegetation required by this Article shall be shown on the landscaping plan.

e. The plan shall depict grade changes or other work adjacent to trees which would
affect them adversely. Specifications shall be provided as to how grade/
drainage, and aeration would be maintained around trees to be preserved.

f. The landscaping plan will include specifications for the protection of existing
trees during clearing, grading/ and all phases of construction.

(2) Plant Specifications.

a. All plant materials necessary to supplement the buffer area or vegetated areas
outside the construction footprint shaU be installed according to standard
planting practices and procedures.

b. All supplementary or replacement plant materials shall be living and m a
healthy condition. Plant materials shall conform to the standards of the most
recent edition of the American Standard for Nursery Stock, published by the
American Association of Nurserymen.

c. Where areas to be preserved/ as designated on an approved landscapmg plan,
are encroached, replacement of existing trees and other vegetation will be
achieved at a ratio of 3 planted trees to 1 removed. Replacement trees shall be
a minimum 31/2 inches DBH at the tune of planting.

(3) Maintenance.

a. The applicant shall be responsible for the maintenance and replacement of aU
vegetation as may be required by the provisions of this Article.

b. In buffer areas and areas outside the construction footprint, plant material shall
be tended and maintained in a healthy growing condition and free from refuse
and debris. Unhealthy/ dying, or dead plant materials shall be replaced during
the next planting season/ as required by the provisions of this Article.

D. Stormwater Management Plan.

A stormwater management plan shall be submitted as part of the plan of development process
required by this Article and in conjunction with site plan or subdivision plan approval.

(1) Contents of the Plan.

The stormwater management plan shall contain maps, charts/ graphs, tables, photo-
graphs, narrative descriptions/ explanations, and citations to supporting references as
appropriate to communicate the information required by this Article. At a minimum,
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Subsection C2>

This subsection sets forth plant material specifications for supplementary or replacement
plants consistent with standard planting practices and assures that plant stock meets
established standards of the landscape installation trade. Local governments are thus
reasonably assured that plant materials are of sufficient quality and are installed in a
manner that will result in the highest level of plant survival consistent with the responsi-
biUties of the developer.

This subsection also provides forreplacementofcertainplant species ata ratio and size that
creates an incentive to the developer to preserve as much existing vegetation as possible,
thus reducing the level of site disturbance and minuniziing (he level of $it& runoff. In (his
manner, it becomes more economical to protect existing plant materials during construc-
tion than to replace them with new plant materials, at a high cost.

Subsection (3)

This subsection provides for maintenance of plant material health throughout the con-
struction process. The result of this provision is timely installation of new plant material
and proper protection of existing plant material during the construction sequence in such
a manner that plant materials are not injured or killed as a result of construction activities.

D. Stormwater Management Plan.

Subsection (I)

In addition to any other requirement for a site plan/ a stormwater management plan must
contain all information necessary to show the plan's compliance with the ordinance.

All of the information outlined in Subsections a., b., and c. is necessary to determine if the
proposal complies with the Regulations.

(l)a. The plan will generally show existing and proposed contours. Any other structural
BMP facilities (impoundments, trenches, water quality inlets, etc. ) must also be identified
in plan view. Any details, e.g. cross-section and construction specifications, must also be
shown on the plan. If the details cannot be shown directly on the plan,, the whereabouts
of the details should be shown on the plans.

(1 )b. These procedures can be described in narrative form. A locality may also wish to
require assurances that these practices will be continued to perpetuity.

(l)c. Pollutant calculations/computations/analyses must be provided.

(l)d. set] '-explanatory.
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the stormwater management plan must contain the following:

a. Location and design of aU planned stormwater control devices;

b. Procedures for implementing non-structural stormwater control practices and
techniques;

c.

d.

Pre- and post-development nonpoint source pollutant loadings with supporting
documentation of aU utilized coefficients and calculations;

For facilities/ verification of sb-uctural soundness, including a Professional
Engineer or Class IIIB Surveyor Certification;

(2) Site specific facilities shall be designed for the ultimate development of the contributing
watershed based on zoning, comprehensive plans, local public facUity master plans, or
other similar planning documents.

(3) AU engineering calculations must be performed m accordance with procedures out-
lined m the current edition of the Local Assistance Manual, Virginia Erosion and
Sediment Control Handbook, Virginia Department of Transportation Drainage Man-
yal/ or any other good engineering methods deemed appropriate by the [Administra-
tive Authority].

(4) The plan shall establish a long-term schedule for inspection and maintenance of
stormwater management facilities that includes all maintenance requirements and
persons responsible for performing maintenance. If the designated mamtenance
responsibility is with a party other than the Flocal jurisdiction] then a maintenance
agreement shall be executed between the responsible party and the Flocal jurisdiction].

E. Erosion and Sediment Control Plan.

An erosion and sediment control plan shall be submitted that satisfies the requu-ements of this
Article and in accordance with Section riocal jurisdiction erosion & sediment control requirementsl, in
conjunction with site plan or subdivision plan approval.

F. Final Plan.

Final plans for property withm CBPAs shall be final plats for land to be subdivided or site plans
for land not to be subdivided as required in [reference site plan ordinance] of this [Code^Chagter^
Appendix, etc.1

(1) Final plans for all lands within CBPAs shall include the following additional informa-
tion:

a. The delineation of the Resource Protection Area boundary;

b. The delineation of required buffer areas;
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Subsection (2)

This is standard practice for most localities when public improvements are made. This
subsection is also consistent with stonnwater management proposals by the Division of
Soil and Water Conservation, Department of Conservation and Recreation.

Subsection (3>

The Local Assistance Manual will suggest a nonpoint source pollutant loading analysis
procedure and provide references for BMP designs. ChapterS of the Virginia Erosion and
Sediment Control Handbook has a section on runoff estimation and stream channel

analyses. The VDOT Drainage Manual has long provided standards for culvert and
channel design.

Instead of, or in addition to any of these references, a locality may wish to amend this
subsection to include any otheracceptablemethods orreferencesbyname. This, however,
is optional; localities may limit analysis procedures to only these provided references.

Subsection (4)

Maintenance is the long-term concern of any storrowater inanagement program. Locali-
ties should take every step available to ensure that stormwater management structures
wiU continue to perform their intended function for a long, long time. (Note: this
subsection is modeled after the existing requirement in (he General Criteria developed
under the Erosion and Sediment Control Law.)

E. Erosion and Sediment Control Plan.

This subsection references the local ordinance for erosion and sediment control.

F. Final Site Plan.

Subsection (1)

The Regulations (§4.2.11.) require evidence of all wetlands permits required by law prk>r
to the authorization of grading or other on-sife activities to begin. The Department
strongly recommends that any required wetlands perttuf be part of a completed applica-
tion for site plan or subdivision plan approval. By requiring any required permits as
necessary information in the submission of a plan, local governments wiU not be encum-
bered by time limitations for action on a submitted plan.

Subsection (2)

This subsection provides local governments with a reasonable level of assurance that plant
materials or stormwater management facilities will be provided as indicated on titie final
plan regardless of the occupancy stahis.

A principal tool that the local Administrator has to ensure compliance with the require-
menfs of the Overlay District (likeanypart of a land use ordinance) is the ability to prevent
occupancy of buildings until the development is in conformity with the regulations.
Experience demonstrates that it is much more difficult to compel compliance once a
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c. All wetlands permits required by law;

d. Amaintenanceagreementasdeemednecessaryandappropriatebythe FAdmm-
istrative Authority] to ensure proper maintenance of best management practices
in order to continue their functions.

(2) Installation and Bonding Requirements.

a.

c.

Where buffer areas/ landscaping/ stormwater management facilities or other
specifications of an approved plan are required, no certificate of occupancy shall
be issued until the mstallation of required plant materials or facilities is com-
pleted, in accordance with the approved site plan.
When the occupancy of a structure is desired prior to the completion of the
required landscaping, stonnwatermanagement facilities, or other specifications
of an approved plan, a certificate of occupancy may be issued only if the
applicant provides to Flocal jurisdiction] a form of surety satisfactory to the
rAdministrative Authorityl in amount equal to the remaining plant materials/
related materials, and installation costs of the required landscaping or facilities
and/or maintenance costs for any required stormwater management facilities.

AU required landscaping shall be installed and approved by the first planting
season following issuance of a certificate of occupancy or the surety may be
forfeited to the flocal jurisdiction.]

All required stormwater management facilities or other specifications shall be
installed and approved within 1 8 months of project commencement. Should the
applicant fail, after proper notice, to initiate/ complete or maintain appropriate
actions required by the approved plan/ the surety may be forfeited to [local
jyrisdiction]. The [localjynsdiction] may collect from the applicant the amount
by which the reasonable cost of required actions exceeds the amount of the
surety held.

After all required actions of the approved site plan have been completed, the
applicant must submit a written request for a final inspection. If the requu-e-
ments of the approved plan have been completed to the satisfaction of the
rAdministrative Authority]/ such unexpended or unobligated portion of the
surety held shall be refunded to the applicant or terminated within 60 days
following the receipt of the applicant's request for final inspection. The FAdmin-
istrative Authority] may require a certificate of substantial completion from a
Professional Engineer or Class HI B Surveyor before making a final inspection.

G. Administrative Responsibility.

Administration of the plan of development process shaU be in accordance with [reference site
plan ordinancel of this [Code, Chapter. Appendix, etc. ] or Section [subdivision platsl of the [local
iurisdiction] Subdivision Ordinance.
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structure is occupied. However, in some cases it may be unreasonable to insist upon total
compliance with the regulations before occupancy. The most obvious examples involve
weather-it may be too cold or too dry to plant replacement trees in a required buffer area.
Under such circumstances, a local government's interests are protected by allowing the
applicant to post some sort of performance guarentee such as a bond/ letter of credit, or
cash in an escrow account.

Local governments wishing to include such provisions should make sure that the amount
of the surety is high enough to cover the costs of the unprovements and their installation
or maintenance for the duration of the construction period.

(2)c. The 18 months duration coincides with the standard completion time for public
improvements. However, local governments may wish to reduce this amount of time to
reflect the scale of development more typical in their jurisdiction. These bonding
requirement are consistent with the powers granted localities under the Stomwater
Management Law (§10. 1-603. 1 et seq., Code of Virginia.)

(2)d. The burden of proof lies with the applicant. Localities are encouraged to require a
certificate of substantial completion to cut down on the number of unnecessary inspec-
tions. The certificate isno substitute/ however, for an inspectionby government personnel.

G. Administrative Responsibility.

Cross-reference is made to the local site plan review or subdivision revie-w process.

H. Denial of Plan, Appeal of Conditions or Modifications.

This subsection sets forth a review procedure for appeals of either ministerial or discretion-
ary decisions made by the local Administrator. Ministerial decisions refer to those
decisions which address whether or not a plan or plan component meets the specific
requirements of the Overlay District, e.g., a complete environmental site assessment, a
complete site plan, accurate delineation of the site-specific EPA, etc. Discretionary
decisions refer to those which allow the Administrator latitude in recommending condi-
tfons or modifications to the plan/ e.g., modification to the buffer area, acceptable
maintenance agreement for on-site BMPs, waiver of the requirements affecting the
alteration of a nonconfomung use, etc.

The Planning Commission is recommended as the appropriate body to review such
appeals because of its greater understanding of land use and planning issues, generally.
Local governments should consider an appropriate schedule for this review and establish
reasonable fees. Again, this particular review structure is only recommended. Other
options may better suit local needs.
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H. Denial of Plan, Appeal of Conditions or Modifications.

In the event the final plan or any component of the plan of development process is disapproved
and recommended conditions or modifications are unacceptable to the applicant, the applicant may
appeal such administrative decision to the Planning Commission. In granting or denying an appeal,
the Planning Commission must find such plan to be in accordance with all applicable ordmances and
include necessary elements to mitigate any detrimental impact on water quality and upon adjacent
property and the surrounding area, or such plan meets the purpose and intent of the performance
standards in this Article. If the Planning Commission finds that the applicant's plan does not meet the
above stated criteria, they shall deny approval of the plan.

Section 113. Nonconforming Use and Development Waivers.

The lawful use of a building or structure which existed on Fdate of adoption] or which exists at
the time of any amendment to this Article, and which is not m conformity with the provisions of the
Overlay District may be continued in accordance with Section [reference nonconformjties] of this
[Chapter, Appendbc, etc. ].

No change or expansion of use shall be allowed with the exception that:

(1) The [Administrative Authoritvl may grant a nonconforming use and development
waiver for structures on legal nonconforming lots or parcels to provide for remodelmg
and alterations or additions to such nonconforming structures provided that:

a. There will be no increase in nonpoint source pollution load;

b. Any development or land disturbance exceeding an area of 2500 square feet
complies with all erosion and sediment control requirement of this Article.

(2) An application for a nonconforming use and development waiver shall be made to and
upon forms furnished by the [Administrative Authority] and shall include for the
purpose of proper enforcement of this Article, the following information:

a. Name and address of applicant and property owner;

b. Legal description of the property and type of proposed use and development;

c. A sketch of the dimensions of the lot or parcel, location of buildings and
proposed additions relative to the lot lines/ and boundary of the Resource
Protection Area;

d. Location and description of any existing private water supply or sewage system.

(3) A nonconforming use and development waiver shall become null and void twelve
months from the date issued if no substantial work has commenced.
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Section 113. Nonconforming Use and Development Waivers.

This section enables local governments to deal effectively and equifably wifh requests to
modify struchues which become nonconforming upon the local adoption of the Overlay
District. At the same time/ the subsection ensures that any such development is consistent
with the spirit and intent of the Act. Local governments should modify (his subsection
to fit local policy regarding nonconformities. The mfbrmation requirements of this
subsection could be combined with an established review procedure so that the local
review of nonconfonnlties is consistent.

Section 114. Exemptions.

A. Public utilities are exempted from the requirements of the Article upon satisfaction of
specific criteria. These criteria should be employed to ensure that water quality protection
is afforded and land distarbance is minimized with the installation of public utUities in
Chesapeake Bay Preservation Areas.

B. Self-explanalory

C. This subsection provides for exemptions from the requirements of the Overlay District
for water wells, passive recreation facilities/ and archaeological activities upon the
satisfaction of specific criteria. The administrator will review any proposed activity and
determine whether an exemption is appropriate based upon the specific criteria.
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Section 114. Exemptions.

A. Exemptions for UtUities.

Construction, installation, and maintenance of water, sewer, and local gas lines shall be exempt
from the Overlay District provided that:

a. To the degree possible/ the location of such utilities and facilities should be
outside Resource Protection Areas;

b. No more land shaU be disturbed than is necessary to provide for the desu-ed
utility installation;

c. All such construction, installation, and maintenance of such utilities and facili-
ties shall be in compliance with all applicable state and federal requu-ements and
permits and designed and conducted in a manner that protects water quality;
and

d. Any land disturbance exceeding an area of 2,500 square feet complies with all
Murisdiction name1 erosion and sediment control requirements.

B. Exemptions for Silvicultural Activities.

Silvicultural activities are exempt from the requu-ements of this Article provided that silvicul-
tural operations adhere to water quality protection procedures prescribed by the Department of
Forestry in its "Best Management Practices Handbook for Forestry Operations."

C. Exemptions in Resource Protection Areas.

The following land disturbances in Resource Protection Areas may be exempted from the
Overlay District: (i) water wells; (ii) passive recreation facilities such as boardwalks, trails/ and
pathways; and (iu) historic preservation and archaeological activities, provided that it is demonstrated
to the satisfaction of the [Administrative Authority] that:

(1) Any required permits, except those to which this exemption specifically applies, shall
have been issued;

(2) Sufficient and reasonable proof is submitted that the intended use wiU not deteriorate
water quality;

(3) The intended use does not conflict with nearby planned or approved uses; and

(4) Any land disturbance exceedmg an area of 2500 square feet shall comply with all
Fjurisdiction name] erosion and sedunent control requirements.
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Section 115. Exceptions.

The exceptions section is included to address special situations that cannot be handled by
broad/uniform regulations inazoningordinance.Theordinaryapplicationofihe Overlay
District, like other land use regulations, will produce hardship casesthat otherwise would
have to go to court for relief. The Regulations allow local governments to develop an
appropriate process for the adnunistration of exceptions to the strict application of the
performance standards and other requirements of the Regulations.

The usual procedure for granting relief from a severe hardship wluch arises from the strict
application of the zoning ordinance, is the issuance of a variance by the local Board of
Zoning Appeals. There are, however, various ways of implementing a procedure to
provide this relief, even though a property owner may ultimately make application for a
variance to the Board of Zoning Appeals.
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Section 115. Exceptions.

A. A request for an exception to the requirements of this Overlay District shall be made in
writing to the fAdmmistrative Authorityl It shall identify the impacts of the proposed
exception on water quality and on lands within the Resource Protection Area through the
performance of a water quality unpact assessment which complies with the provisions of
Section 111.

B. The rAdministrative Authorityl shall review the request for an exception and the water
quality impact assessment and may grant the exception with such conditions and safeguards
as deemed necessary to further the purpose and intent of this Article if the rAdministrative
Authority] finds:

(D

(2)

(3)

(4)

Grantmg the exception will not confer upon the applicant any special privUeges that are
denied by this Article to other property owners in the Overlay District;

The exception request is not based upon conditions or circumstances that are self-
created or self-imposed, nor does the request arise from conditions or circumstances
either permitted or non-conforming that are related to adjacent parcels;

The exception request is the minimum necessary to afford relief;

The exception request will be in harmony with the purpose and intent of the Overlay
District, and not injurious to the neighborhood or otherwise detrimental to the public
welfare; and

(5) Reasonable and appropriate conditions are imposed which wUl prevent the
exception request from causing a degradation of water quality.

C. If the fAdministrative Authority] cannot make the required findings or refuses to grant
the exception, the fAdmmistrative Authonty] shall return the request for an exception together
with the water quality impact assessment and the writtent findings and rationale for the
decision to the applicant, with a copy to the Board of Zonmg Appeals. The applicant may then
apply to the Board of Zoning Appeak for a variance as provided in Section [reference variances]
of the Zoning Ordinance.

D. The Board of Zoning Appeals shall consider the water quality impact assessment and
the findings and rationale of the rAdministrative Authority] in determinmg harmony with the
intended spirit and purpose of this Article.
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Note: The procedure to be developed for granting relief will vary considerably if local
governments adopt a "standalone^ ordinance in the local code. One of (he clear
advantages of the standalone ordinance is the flexibility it affords in developing a
procedure for granting exceptions. Local governments should/ of anuse, consult wifh
their legal counsel in developing their local regulations-particularly, in developing (he
exception procedure.

The model ordinance suggests a two-tiered process for relief from the strict application of
the Overlay District on a given property, hi the first tier, the Administrator (this could be
an individual such as tfie Director of Ha?ming or a dtizen-member board) reviews the
exception request and makes a finding based on riiespedficcriteria set forth in this section.
These criteria Utnit the Admuustrator's latifudein granting an exception: the Admuustra-
tor must find that the exception will not result in a degradation of water quality (Section
U5.B.(5».

The effect of this finding is critical in that it establishes the justification for denying,
granting, or conditioning the exceptionrequest relative to ttae exception'simpact on water
quality and the purpose and intent of the Overlay District. If (he applicant is dissatisfied
wifh the Administrator's decision, then the request for exception can be appealed to a
second tier, the Board of Zoning Appeals. The Board must consider the fmding of the
Adnanistrator in addition to criteria specified in §15.1 -495, et seq<, of the Code of Virginia.

Note: Local governments may wish to establish a procedure whereby applications for
exceptions are first sent to the Planning Commission, aspnmded for in §13.1-496 of the
Code of Virginia. The Commission would then act as the Administrative Authority in
making a findmg based on the criteria in this section.
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DESIGNING A COMPREHENSIVE PLAN TO
PROTECT WATER QUALITY

A comprehensive plan provides a
framework to guide local leaders in decisions
affecting community development. The pro-
cess of updating and revising comprehensive
plans in accordance with the Act and Regula-
tions affords local governments an important
opportunity to evaluate existing develop-
ment patterns and their impact on water
quality protection and resource conserya-
tion. This process also represents a significant
opportunity to proactively guide future de-
velopment so as to assure the long-term vi-
ability of sensitive environmental resources.
In order to comply with the Act and Regula-
tions, comprehensive plans should explicitly
identify the relationships between water qual-
ity protection and other land use consider-
ations within the locality such as population
growth, economic development, and the pro-
vision of public facilities and utilities. Plan
recommendations should bebased on a sound

analysis of these relationships.

There are many benefits of a compre-
hensive planning approach to water quality
protection. By determining the capacity of an
area to support development through a de-
tailed inventory and analysis ofenvironmen-
tal resources/ localities can prevent problems
such as failed septic systems/ which are both
costly to remedy and damaging to natural
resources. Significant cost savings may be
realized by the local government and the
private sector in the long term. Moreover, the
information base developed will provide the
public with useful information about ongo-
ing natural processes/physical features which
constrain certain types of development/ and
the potential consequences of resource ex-
ploitation and development in sensitive ar-
eas.

The relationships between resource
protection and land development are too of-
ten ignored. The distribution and intensity of
development directly influence energy con-
servation, efficiency in the provision of ser-
vices, and the protection of environmental
and cultural resources. Other factors influ-

encing land use patterns such as accessibility,
availability of public utilities, and real estate
market forces, however, are more immediate
and usually overshadow factors relating to
land suitability. This chapter identifies steps
that local governments should take in order
to ensure that planning adequately considers
the impact of land use on water quality.

BALANCING ECONOMIC DEVELOPMENT

AND WATER QUALITY PROTECTION

The Chesapeake Bay Preservation Act
opens with the obseryation that </[h]ealthy
state and local economies and a healthy Chesa-
peake Bay are integrally related; balanced
economicdevelopmentand water quality pro-
tection are not mutually exclusive. "1 This
finding was based on decades of data show-
ing a direct relationship between water qual-
ity and economic vitality in the Bay region.
Every sector of the Tidewater economy is in
some way dependent on a healthy Bay.2

Economic development specialists
have long realized that the only successful
strategy for unproving local economies is
diversification. When the business cycle is in
decline/ a locality dependent on one or two
business sectors is likely destined to experi-
ence a longer and more dramatic downturn
than a locality with a more diversified
economy
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As water quality in the Bay has dete-
riorated, many rural localities previously de-
pendent on agriculture and commercial fish-
eries have turned to an economy based pri-
marily in real estate and residentirJ construc-
tion. However, real estate and construction
are among the first victims of economic hard
time;/ and usually the last to recover. Mean-
while/ development may have limited oppor-
tunities to resuscitate a commercial fishing
flee* as shorefront access is continually de-
voted to non-water-dependent uses. Local
governments developing a comprehensive
plan that balances economic development
and water quality should promote diversifi-
cation by encouraging the expansion of sev-
eral economic sectors which have the poten-
tial to fuel growth without compromising
water quality.

Tourism is one of the fastest growing
sectors of the Virginia economy. In 1987,
travelers spent $6. 9 billion state-wide and
approximately 73% of this amount was spent
in Tidewater. Travel-related businesses gen-
erate nearly $400 million in payroll and ac-
count for approximately 40,000 jobs.3

NOTE: One out of every thkteen households in the
United States visited Virginia in 1987.4

Recreation is also a major source of
economic activity that will continue to ex-
pand dramatically. Inthel980's/the number
of boats registered by Tidewater Virginia
residents increased by more than 25%. 5 Resi-
dent boaters were estimated to have spent
33/500/000 activity days (the total number of
days spent on the water by all registered
resident boaters) in Tidewater Virginia in

19; . ~ Tearly 1 25, 000 boats plied the waters of
the C' . 2sapeake and its tributaries in Virginia
during the same period.6

Commercial fishing, despite the tre-
mend ous decline in shellfish harvests, con-
tinues to generate a significant amount of
economic activity. The Virginia Marine Re-
sources Commission (VMRC) estimates that

the 723 million pounds of seafood landed in
Virginia waters each year contributes $422
million to the Virginia economy.7

A nother factor often overlooked is the

economic value of recreational fishing. The
Department of Game and Inland Fisheries
estimates that over one million recreational

anglers fish in the tidal waters of Virginia
each year; each recreational angler spends
$50-$100 per day. These figures translate into
a direct economic impact of $492. 8 million
annually, creating 15, 662 jobs with a payroll
of $216.6 million.8

Th (-o are but a few examples of the
fact that:. . ' ealth of the Chesapeake Bay and
its tribi- . :.-j and the economic vitality of
Tidew?. Virginia are not divergent inter-
ests/ bu. are in fact interrelated, intrinsically
compatible conditions dependent on each
other. In the end, all economic development
is to some extent dependent on water quality:
the quality of life provided by the Bay's recre-
ational/ economic, and social benefits has gen-
erated growth all along its shores. The c} -al-
lenge is to produce balanced economi ;evel .
opment strategies that weigh competioo; :",
terests and derive a formula for "sustalnabie"

growth. As the primary vehicle for charting
growth and economic development over the
long term, the comprehensive plan is ideally
suited for reconciling competing interests.
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AUTHORFTY

The Code of Virginia sets forth the
scope and purpose of the comprehensive
plan. 9 Virginia law required all local govern-
ments to prepare and adopt a comprehensive
plan by July 1, 198010 and requires local gov-
ernments to review and/ if necessary, to re-
vise those plans every five years."

Under the Dillon Rule, Virginia local
governments do not have broad latitude to
shape and fashion land use and environmen-
tal protection measures unless those powers
are explicitly granted by the General Assem-
bly. During the 1988 session of the Virginia
General Assembly, the Virginia Code was
amended to add surface water studies to the

items that may be considered in developing a
local comprehensive plan. 12 As companion
legislation to the Preservation Act, this provi-
sion enables local governments to base land
use plans and policies on water quality con-
siderations.

In addition, the Act requires local gov-
ernments to "incorporate the protection of
the quality of state waters" into their compre-
hensive plans consistent with the provisions
of the Act. 13 The Regulations require local
governments to "review and revise their com-
prehensive plans/ as necessary/ for compli-
ance" with the Act (§ 5. 6. A). This Chapter
explains the provisions of § 5.6 and is de-
signed to help local governments review and
revise comprehensive plans in a manner con-
sistent with the Act and Regulations.

The Board and Department are mind-
ful that proper revisions to comprehensive
plans require time and effort. Recent amend-
ments to the comprehensive planning provi-
sions of Title 15. 1, as well as the requirements
of the Chesapeake Bay Preservation Act/ place

increasing significance on the legal relation-
ship between comprehensive planning and
zoning. 14 Therefore/ local governments should
take care in the preparation of the compre-
hensive plan to ensure that the provisions of
local ordinances are not arbitrary and capri-

15aous.'

PUBLIC PARTICIPATION

The Code of Virginia establishes mini-
mum requirements forpublicnotice and com-
ment prior to the adoption of a local plan or
ordinance. 16 Although local governments are
familiar with these provisions, localities are
encouraged to solicit additional public in-
volvement in the development of the com-
prehensive plan. The comprehensive plan
element provides local elected officials with
the opportunity to gain public acceptance
and a commitment for the long-term imple-
mentation of the Chesapeake Bay Preserva-
tion Act.

The comprehensive plan establishes
local public policy on land use and water
quality protection; local governments should
attempt to involve the public in every aspect
of plan development. A number of Tidewater
localities have developed meaningful citizen
involvement processes that exceed the Code's
minimum requirements. All local govern-
merits should consider ways to enhance citi-
zen participation so that recommendations in
the plan are representative of public policy.

An effective public participation pro-
gram will provide the opportunity for citi-
zens to be involved in all phases of the plan-
ning process (see Table 6-1). It should engage
a cross-section of the community, broadly
representative of geographic areas and inter-
ests related to land use and land use deci-

sions. Citizen advisory committees can be a
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GUIDELINES FOR PUBLIC PARTICIPATION IN THE PLANNING PROCESS TABLE 6-1

A. CITIZEN INVOLVEMENT

1. A program for stimulating citizen involvement should be
developed using a range of available media (including tele-
vision, radio, newspapers, mailings and meetings).

2. Universities, colleges, community colleges, secondary
and primary educational institutions and other agencies and
institutions with interests in land-use planning should pro-
vide information on land-use education to dtizens, as well as
develop and offer courses in land-use education which pro-
vide for a diversity of educational backgrounds in land-use
planning.

3. In the selection of members for the Citizen Advisory
Committee, the following selection process should be ob-
served: citizens should receivenotice they can understand of
the opportunity to serve on citizen advisory committees;
citizen advisory committee appointees should receive offi-
cial notification of their selection; and citizen advisory com-
mittee appointments should be well publicized.

B. COMMUNICATION

Newsletters, mailings, posters, mail-back questionnaires,
and other v ulable media should be used in the citizen

involven. t , program.

C. CITIZEN INFLUENCE

1. Data Collection - The general public, through the local
citizen involvement programs, should have the opportunity
to be involved in inventorying, recording, mapping, describ-
ing, analyzing and evaluating the elements necessary for the
development of the plans.

2. Plan Preparation - The general public, through the local
citizen involvement programs, should have the opportunity
to participate in developing a body of sound information to
identify public goals, develop policy guidelines, and evalu-
ate alternative land conservation and development plans for
the preparation of the comprehensive land-use plans.

3. Adoption Process -The general public, through the local
citizen involvement programs, should have the opportunity
to review and recommend change to the proposed compre-
hensive land-use plans prior to the public hearing process to
adopt comprehensive land-use plans.

4. Implementation - The general public, through the local
citizen involvement programs, should have the opportunity
to participate in the development, adoption, and application

of legislation that is needed to carry out a comprehensive
land-use plan.

The general public, through the local citizen involvement
programs, should have the opportunity to review each pro-
posal and application for a land conservation and develop-
ment action prior to the formal consideration of such pro-
posal and application.

5. Evaluation - The general public, through the local citizen
involvement programs, should have the opportunity to be
involved in the evaluation of the comprehensive land-use
plans.

6. Revision - The general public, through the local citizen
involvement programs, should have the opportunity to re-
view and make recommendations on proposed changes in
comprehensive land-use plans prior to the public hearing
process to formally consider the proposed changes.

D. TECHNICAL INFORMATION

1. Agencies that either evaluate or implement public projects
or programs (such as, but not limited to, road, sewer, water
construction, transportation, subdivision studies and zone
changes) should provide assistance to the citizen involve-
ment program. The roles, responsibilities and timeline in the
planning process of these agencies should be clearly defined
and publicized.

2. Technical information should include, but not be limited

to, energy, natural environment, political, legal, economic
and social data and places of cultural significance, as well as
those maps and photos necessary for effective planning.

E. FEEDBACK MECHANISM

1. At the onset of the citizen involvement program, the
governing body should clearly state the mechanism through
which the citizens will receive a response from the policy-
makers.

2. A process for quantifying and synthesizing citizens'
attitudes should be developed and reported to the general
public.

F. FINANCIAL SUPPORT

The level of funding and human resources allocated to the
citizen involvement program should be sufficient to make
citizen involvement an integral part of the planning process.

Source: Oregon Land Conservation and Development Commission, Oregon's Statewide Planning Goals, 1985
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particularly effective way of achieving wide- REQUIREMENTS OF THE ACT
spread public involvement AND REGULATIONS

Citizen advisory committees can en-
hance communication between citizens and

elected and appointed officials. One or more
citizen committees, bringing diverse inter-
ests to the table/ can be useful and productive
in building consensus and developing cre-
ative solutions to difficult issues. Moreover,
the citizen advisory committee can be highly
effective in assisting the governing body with
the development of a program that promotes
and enhances public participation in land use
planning, the implementation of the program/
and evaluation of the process for citizen in-
volvement.

COMPREHENSIVE PLANNING PROCESS

Section 10. 1-2109 of the Act states:

Counties, cities, and towns in Tidewater Virginia shall
incorporate protection of the quality of state waters
into each locality's comprehensiueplan consistent with
the provisions of this chapter.

Section 2. 1 of the Regulations provides
guidance to local governments in the devel-
opment of local programs necessary to com-
ply with the Act and Regulations:

In conjunction with other state water Cfuality pro-
grams, local programs shall encourage and promote:
(i) protection of existing high quality state waters and
restoration of all other state waters to a condition or
quality that will permit all reasonable public uses and

FIGURE 6-1
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will support the propoga: I growth of all aquatic
life, including game fish '. might reasonably be
expected to inhabit them:,. :; .ifeguarding the clean
waters of the Commonwe&li" ̂  cm pollution; (iii) pre-
vention of any increase in polh-ition; (iv) reduction of
existing pollution; and (v) promotion of water resource
conservation in order to provide for the health, safety
and welfare of the present and future citizens of the
Commonwealth.

These five objectives mirror the provi-
sions in § 10.1-2107 of the Act (Board to de-
velop criteria), and as such provide essential
guidance to local governments in developing
a comprehensive plan consistent with the Act
and Regulations. Amending the comprehen-
sive plan to incorporate Chesapeake Bay Pres-
ervation Areas is only the first step in comply-
ing with this element of the program. A
thorough review and analysis of plan policies
and recommendations in relation to the five

objectives in the Act and Regulations should
be undertaken. This analysis will help to
identify areas within the plan that need to be
strengthened or new elements that need to be
developed for consistency.

The Regulation
cific requirements a
comprehensive plans.
lations states:

establish more spe-
guidelines for local
-tion 5. 6 of the Regu-

Local governments shall review and revise their com-
prehensive plans, as necessary, for compliance with
§10.1-2109 of the Act. As a minimum, the comprehen-
sive plan or plan component should consist of ihe
follcrwing basic elements: (i) a summary of data colkc-
tion and analysis; (ii) a policy discussion; (iii) a land
use plan map; (iv) implementing measures including
specific objectives and a time frame for accompiish-
ment.

hensive plans to allow for flexibility in meet-
ing the provisions of the Act. However, these
four elements represent a minunum level of
planning necessary to meet the objectives of
the Act and Regulations. Local governments
are encouraged to use these general guide-
lines as a foundation from which to establish

a more comprehensive planning process. As
guidelines, this section of the Regulations
provides a general framework for local gov-
ernments in preparing their programs and
for the Board's use in determinations of local

program consistency.

The Regulations establish guidelines
in two subsections which more fully clarify
expectations for the comprehensive plan's
data collection and analysis and policy dis-
cussions.

DATA COLLECTION AND ANALYSIS

^ocal governments should establish an information
?.-:" from which to make policy choices about future

; ,.t use and development that will protect the quality
0} state waters. This element oftheplan should be based
upon the following:

a. Information used to designate Chesapeake BayPres-
eruation Areas;

b. Other marine resources;

i. Shoreline erosion problems and location of erosion
. ontrol structures;

d. Conflicts between existing and proposed land uses
and water quality protection;

e. A map or map series, accurately representing the
above information. (§ 5. 6.A)

Recognizing that the actual organiza- The data collection and analysis items
tion of a plan may vary, the Board elected to identified in the Regulations are designed to
establish general guidelines for local compre- establish an information base adequate for
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policies and other decisions set forth in the
plan. They have been designed to avoid
placing an unnecessary burden on local plan-
ning resources. The requirements can gener-
ally be fulfilled by utilizing existing local
plans and studies as well as information pro-
vided by regional planning offices and state
agencies. However, certain inventories and
other forms of data outlined in this Chapter,
which are critical as a basis for water quality
protection policies, may not be typical to the
local planning process in the past. Each of
these items, as well as others important for
water quality issues, are more thoroughly
explored in other sections within the Chap-
ter.

Generally, the process suggested by
the data collection and analysis requirements
of the Regulations begins with an examina-
tion of a community's current situation. This
typically includes information on existing
land use, land suitability, and identification
of fragile or environmentally sensitive areas.
Significantly, most local governments have
already established an inventory of environ-
mental resources to serve as a basis for the

designation of Chesapeake Bay Preservation
Areas (see Chapter HI).

This information base establishes a

solid foundation for water quality protection
planning and decision-making by defining
the physical characteristics of the commu-
nity. Analysis of this data base will indicate
areas that are fragile or environmentally sen-
sitive and have an intrinsic value to water

quality, like certain wetlands. Other areas/
because of soil type or drainage patterns/
pose constraints to septic systems or certain
development. If these areas are improperly
managed or developed/ water quality degra-
dation is likely to result. Understanding the
natural characteristics of the land and direct-

ing growth and development in a way which
reflects this character will ensure the long-
term use and enjoyment of quality water re-
sources.

When layered with the local environ-
mental inventory/ other data describing a
locality's reliance and influence on water re-
sources will establish a more comprehensive
information base for protecting water qual-
ity. It will be important to analyze additional
information in the following areas:

. population information indicating growth
trends and seasonal fluchiations;

. local business and industry/ including an
analysis of the economic impact of water-
related activities;

. local water supply sources, quality, demand
level, and treatment. For groundwater
sources; information on location of wells,
depths of seasonal high water table/ and iden-
tification ofaquifers used;

. shoreline erosion and accretion patterns in
comparison to proposed land use and devel-
opment;

. drainage systems/ including agricultural ca-
nals;

. known sources of pollution such as older
septic tanks, industrial sites, wastewater treat-
ment plants, landfills, and underground stor-
age tanks;

. location of existing and planned public access
to water resources.

PLAN FORMULATION AND POLICY
DEVELOPMENT

As part of the comprehensive plan, local governments
should clearly indicate local policy on land use issues
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relative to water quality protection. Local govern-
ments should ensure consistency among the policies
developed.

a. Local governments should discuss each component
of Chesapeake Bay Preservation Areas in relation to the
types of land uses considered appropriate and consis-
tent with the goals and objectives of the Act, these
regulations, and their local programs.

b. As a minimum, local governments should prepare
policy statements for inclusion in the plan on the
following issues:

(1) Physical constraints to development, including soil
limitations, with an explicit discussion of soil suitabil-
ityfor septic tank use;

(2) Protection of potable water supply, including
groundwater resources;

(3) Relationship of land use to commercial and recre-
ational fisheries;

(4) Appropriate density for docks and piers;

(5) Public and private access to waterfront areas and
effect on water quality;

(6) Existing pollution sources;

(7) Potential water quality improvement through the
redevelopment of intensely developed areas.

c. For each of the policy issues listed above, the plan
should contain a discussion of the scope and impor-
tance of the issue, alternative policies considered, the
policy adopted by the local government for that issue,
and a description of how the local policy will be imple-
merited.

d. Within the policy discussion, local governments
should address consistency between the plan and all
adopted land use, public services, land use value taxa-
tion ordinances and policies, and capital improvement
plans and budgets. (§ 5. 6. A.2)

Although § 5.6.A.2 of the Regulations
identifies policy issues expected to be dis-
cussed in the comprehensive plan, the scope
and importance of each issue will vary by
locality. Some of the policy areas may not be
relevant to all localities. Development of each
policy issue will depend on the information
gathered in the data collection and analysis
phase of the process and specific local condi-
tions.

In order to provide a rationale for policy
decisions/ the plan should clearly discuss and
identify alternatives considered for each
policy issue, and ultimately, the policy
adopted and justifications for the decision.
Moreover, the plan should provide a state-
ment of the relationship of the adopted policy
to land use, public services, land use value
taxation, and capital improvement plans and
budgets as appropriate (§ 5. 6. 2. d of the Regu-
lations). An explicit discussion of these issues
will facilitate the coordination of government
functions, including zoning administration
and planning for the provision or expansion
of public facilities and services. Adopted
policies should provide enough detail and
guidance to enable decision makers to man-
age land use and development in a manner
that provides maximum water quality pro-
tection and improvement.

Briefly summarized, the ideal proce-
dure is as follows: (1) identify water quality
problems and sensitive areas; (2) identify de-
velopment trends; (3) identify goals for water
quality protection and improvement; (4) iden-
tify alternatives for achieving those goals/
considering the extent of sensitive areas, de-
gree of water quality problems/ and conflicts
with other goals such as economic develop-
ment; (5) discuss each of the alternatives/

especially strengths and weaknesses; and (6)
adopt a policy/ stating reasons for its adop-
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tion. The community benefits from a coordi-
nated water quality/development strategy
which provides a sound basis for land use
decisions, and should simplify reconsidera-
tion of the comprehensive plan in future years
by providing a thorough benchmark against
which to judge the success of the plan.

IMPLEMENTATION

The General Assembly intended local
comprehensive plans consistent with the Act
to be implemented; local plans should identify
specific measures for carrying out adopted
policies. The plan should discuss how local
policies will be implemented - what must be
done, by whom, and within what time frame.
This may include revisions to existing proce-
dures and ordinances such as the zoning and
subdivision ordinances, the site plan review
process, and the capital improvements pro-
gram.

Although local governments will re-
vise their zoning/ subdivision, and other land
use ordinances in order to implement the
performance criteria, it may be necessary to
revisit ordinances after the comprehensive
plan element is in place. Specifically/ local
governments should ensure that ordinances
reflect and implement plan recommendations .
For example/ the plan may recommend spe-
cial impervious surface and density restric-
tions in groundwater protection areas. Local
governments should then consider amend-
ments to the zoning ordinance to reduce re-
quired dimensions for parking areas and the
widths of drives. Sunilarly, localities should
review local policies and requirements for
curb and gutter. Certain standards that have
developed in response to aesthetics ("quality
development"), convenience, and design pref-
erence should be carefully reexamined in the
context of water quality protection goals and
objectives.

The fundamental purpose of this
Manual Chapter is to provide local govern-
ments guidance on the complex inter-
relationships between water quality and land
use and development policies. The first sec-
tion. Comprehensive Water Resources
Management, introduces a conceptual frame-
work for such a planning process, given the
broad range of water resource issues facing
localities in the 1990s. The remainder of the

Chapter is devoted to developing specific
guidelines for protecting potable water sup-
ply, comprehensive strategies to address
shoreline erosion problems/ identifying physi-
cal constraints to development, and
integrating water quality improvement ob-
jectives for redevelopment within Intensely
Developed Areas. The Chapter concludes
with a section on conservation and develop-
ment strategies which identifies the wide
variety of community benefits that can be
derived from an integrated planning process
to protect water quality.

This Chapter works from the premise
that a piecemeal approach to water resource
planning is counter-productive: given the
interrelatedness of the issues, the benefits of

one element can be negated when another
element is not similarly protected. For that
reason, local governments are encouraged to
consider the spectrum of issues presented
and discussed herein/ and develop a plan
which addresses each of the policy areas
within the context of a comprehensive local
strategy. Where time and staff are available/
individual elements can be strengthened over
time. A coordinated, broad-based plan will
have greater water quality benefits and fewer
administrative obstacles in the long term.
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COMPREHENSIVE WATER RESOURCE MANAGEMENT

The depletion and pollution of local
water resources is an increasingly urgent is-
sue, as witnessed by newspaper headlines
throughout Virginia's "Golden Crescem '
Reservoirs and wells are drying up or becom-
ing contaminated by pollutants from septic
leachate/ runoff pollutants leaching into
groundwater, and leaking underground stor-
age tanks. Floods and eroding stream banks
have destroyed property. Oil spills and other
wastes damage wildlife and pollute drinking
water supplies. With their growing respon-
sibilities, local governments are seeking mea-
sures to solve such problems and, more im-
portantly, prevent them in the future. Com-
prehensive water resource management
holds the potential for real solutions to such
problems.

Comprehensive water resource man-
agement is a program to determine, initiate/
and manage the most appropriate uses of all
available water. A good management pro-
gram will typically outline ways to maintain,
improve/ and increase water resources. Pro-
viding and protecting potable water supplies
and controlling the quantity and quality of
stormwater runoff are the most prominent
elements of this important program. Identi-
fying water "users" is generally the easy task
in developing such a program. Setting priori-
ties and balancing user demand is much more
difficult/ requiring a clear understanding of

NOTE: The inappropriate disposal of pollutants by
citizer ; :ui have significant effects on local water
resou For example, one quart of used motor oil
can ec . ininate up to two millon gallons of water.17
Enhancing public education about water quAlity is-
sues has become a focus of many Tidewate citizen
action organizations.

the relationship between water use and fu-
ture community growth.

When developing a plan, localities
should generally use the following process:

. Inventory the resources (supply) nature
has provided by hydrologic unit (water-
shed);

. Identify negative impacts (e. g. / pollution/
excessive withdrawals) on local water re-
sources;

. Inventory current and anticipated users
and types of use (demand);

. Determine the legal context within which
decisions must be made;

. Evaluate alternative water resource man-

agement principles and mechanisms;

. Develop policies that match available re-
sources with anticipated needs relative to
priorities consistent with the comprehen-
sive plan (balance the budget);

. Determine how and when to reevaluate

adopted policies.

THE HYDROLOGIC CYCLE

Water resources are often described in

the context of a hydrologic cycle. The com-
plete water cycle is global and complex, Fig-
ure 6-2 is a simplified representation c+ the
hydrologic cycle. This cycle represeiu^ the
interaction between water and the land/ sea
and air, and describes the context of Nature's
limitations. 18
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Globally, there are approximately
330,000/000 cubic miles of water (a cubic mile
equals 1. 1 trillion gallons) on the earth's sur-
face/ underground/ or in the atmosphere. Over
70 percent of the earth's surface is covered
with water, but approximately 97 percent is
salty, leaving only a small, predous supply of
fresh water (Table 6-2).

Scientists generally recognize four
main mechanisms to move water molecules
from one location to another: precipitation,
infUtration, evaporation and transpiration
(sometimes called evapotranspiration). Sur-
face runoff/ soil moisture/ and depression
storage are additional variables to the water
cycle equation (Figure 6-3). In a global sense,
this system is closed. If the water is not on the
surface or underground, it's in the air.

Most of us think of predpitation as the
beginning of the cycle. Precipitation can come
in many forms: rain, snow, hail, or any com-
bination of these. In the lower altitudes, rain

THE HYDROLOGIC CYCLE

ESTIMATED WORLD WATER SUPPLY TABLE 6-2

Item

Fresh water
Polar ice and
gladers

Groundwater
800.4,000m
deep
< 800m deep

Lakes

Soil moishire

Atmospheric
vapour

Rivers

Salty water:
Oceans

Saline lakes
and inland seas

Total supply

Area

(km2)

147.900.000
15,100,000

130,900, 000

130,900, 000

830,000

130,900, 000

510,100,000*

362^00,000

700, 000

Volume
(km2)

37.300.000
28, 200, 000

4,710,000

3740, 000

125, 000

69, 000

13,500

1,500

1,348,000,000
1348, 000, 000

105,000

1385,000,000 1100

% of Water

2.70
2.04

034

0.27

0.009

0.005

0.001

0.0001

973
97.3

0.008

* Area of Earth's surface

Source: Encyclopaedia Britannica, Volume 20

FIGURE 6-2

EVAPORATION

TRANSPIRATION
..'. -'i /''._

; PRECIPFTATIONv \'
-.;"'~~\:^^

Source: Day and Crafton, Site and Community Design Guidelines for Stormwater Management, 1978
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is the primary form. Climatic factors such as
temperature of the air column and atmo-
spheric pressure help determine when, where,
and what form of precipitation occur.

Vegetation plays an important role in
the cycle. Some precipitation is intercepted
by vegetation, never to reach the Earth's sur-
face. Plants also absorb soil moisture and

"transpire" (or perspire) water molecules back
into the air.

Once on the surface/ rain water either

infiltrates or runs off to depressions. These
depressions can be as large as oceans or as
small as a yard puddle. Snow will tempo-
rarily remain in solid form and later infiltrate

or run off like rain water when temperatures
rise. Some water is permanently stored in ice
packs near the earth's north and south poles.

Infiltrated water is stored underground
just as surface water is stored in streams/
lakes/ seas and ice packs. Aquifers are stor-
age areas between underground layers of
rock or sediment (Figure 6-4). The more
porous and permeable the subsurface, the
better the aquifer. Some water molecules are
held between soil particles creating saturated
soils. The groundwater table is a common
term used to describe the level of water

trapped within the soil beneath the surface.
Most perennial streams and all oceans occur
where the groundwater table is exposed to

THE WATER CYCLE EQUATION FIGURE 6-3

©.^

p p ppp p

E

Legend

T = transpiration
P = precipitation
G = groundwater

Zone of Saturation

E = evaporation
R = surface mnoff
I = infiltration

Source: Viessman, Knapp, Lewis, and Harbaugh,
Introduction toHydrology, 1977
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AQUIFER CLASSIFICAT[ONS FIGURE 6-4

RechargeArea

Uil^
Ground surface

Free-water surface-

or water table ^"^^ -.

Unconfined aquifer

Impervious stratum

Free-water surface

Confining stratum

Confined aquifer

the surface. Groundwater and surface water

are interlmked. Changmg or stressing one
will likely change or stress the other (Figure
6-5).

Water not infiltrated will run off to fill

streams, lakes/ and oceans. Any exposed
water has the potential to evaporate into the
Earth's atmosphere/ where the process be-
gins again. Surface water and the atmo-
sphere's water vapor are also interlinked.
Changing or stressing one will likely change
or stress the other. The system is closed: what
goes up, must come down - but not neces-
sarily in the same place. The moisture evapo-
rated from Virginia's vast George Washing-
ton National Forest doesn't necessarily trans-
late into rains for those same mountain

slopes.

Source: Adapted from Veissman, Knapp, Lewis, and
Harbaugh, Introduction to Hydrology, 1977

INTEKLINKED WATER SYSTEM FIGURE 6-5

Atmospheric
.

Water

Vapor

Groundwater Surface Water

^ffltratio'
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To economize on infrastructure costs

and to match reality with practice, localities
must plan in a manner that recognizes natu-
ral boundaries: planning areas should ide-
ally be determined by watersheds (Figure 6-6).
A watershed is an area defined by topogra-
phy and drained by a specified stream or
river. The Chesapeake Bay has a large water-
shed of approximately 64,000 square miles/
covering portions of New York, Delaware/
Pennsylvania/ Maryland, West Virginia, the
District of Columbia/ and Virginia. In fact,
although most of Virginia drains to the Bay/
portions of southwest Virginia drain all the
way to the Mississippi River

WATERSHED EXAMPLE FIGURE 6-6

Second-order drainage basin

Perimeter of third-order basin

First-order stream

Second-order stream

Third-order stream

A drainage basin, the land area which fee a river system,
is part of a geologic hierarchy that ranks rivers . In this
ranking, a first-order stream is one that has no tributaries,
rising entirely from a spring or from precipitation. A second-
order streani is fed by first-order streams. Shown here is a
third-order stream; its drainage basin consists solely of sec-
ond-and first order streams. This method of ranking streams
was developed during the 1940s by Robert Horton, an Ameri-
can hydraulic engineer.

Source: Leopold and Da vis. Water, 1980

The Bay is fed by its tributaries. Most
recognizable to Virginians are the
Susquehanna, Potomac/ Rappahannock/York
and James Rivers. Each of these rivers is fed
by its own individual watershed, and each of
those can be subdivided further. For ex-

ample, the Mattaponi and the Pamunkey Riv-
ers converge to form the York. Even these
smaller watersheds can be subdivided again.

To initiate comprehensive water re-
source management/ each locality should
delineate and label watersheds within its

boundaries. The Virginia Department of
Conservation and Recreation (DCR)/ in con-
junction with USDA-SCS and Virginia Tech,
has developed hydrologic unit (HU) maps.
These maps/ generated as part of the Virginia
Geographic Information System (VirGIS)/
define watersheds across the Commonwealth

at a 1:24/000 scale. The 491 Virginia HUs are
subwatersheds of 17 major basins and 49
hydrologic units recognized in a national
classification system created oy the U.S. Geo-
logical Survey. The HU coiu. &.pt should assist
local and regional planning efforts by estab-
lishing a consistent reporting framework.

These hydrologic ur;1-c have an aver-
age drainage area of 50, OC. s which may
be too large to adequately caress local is-
sues. If further definition is desired, localities
should delineate smaller watersheds within

the larger state-designated HUs (see Appen-
db< E). While the Pamunkey and the James
watersheds are geographically adjacent/ the
Pamunkey would be more properly paired
with the Mattaponi because together they
form the York. Logical divisions will simplify
the computer modelling eventually neces-
sary for effective water resource manage-
ment.
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Many localities have watershed bound-
aries already established for other purposes;
water supply or wastewater service districts.
Matching resource planning watershed
boundaries to those already established is
strongly recommended (Figure 6-7).

Unfortunately/ many local compre-
hensive plans are based on magisterial dis-
trict boundaries. Because nature doesn't fol-

low political boundaries, such divisions need-
lessly aggravate water resource planning and
protection. Computer models must still be
based on real watersheds, resulting in con-
stant frustration over attempts to reconcile
the technical with the political. Moreover/
magisterial districts typically change every
ten years based on the most recent census.
Water resource solutions will take longer to
accomplish than the 10 years a district bound-
ary remains current. It is important that
planning area boundaries remain constant
while long-term water resource management
strategies are being implemented.

GEOGRAPHIC INFORMATION SYSTEM LAYERS

Watershed boundaries may be the fo-
cus of political aggravation when they are
shared. Two localities that share a stream or

river as a jurisdictional boundary may have
conflicting agendas regarding the same wa-
ter body. The Chesapeake Bay watershed
states, with their sometimes conflicting po-
litical priorities, provide an apt example of
this. Just as the Bay states have agreed on a
regional approach to restoring the Bay/ locali-
ties should consider developing joint solu-
tions for their own water resource problems.

Once watersheds have been desig-
nated/ localities need to determine how much

water is available. Stream flow and ground-
water withdrawal characteristics are most

useful m developing this data. Predictably/
this information is prepared on a stream-by-
stream basis.

The U.S. Geological Service maintains
stream flow gauges throughout the country.
Selected gauge information can be found in
Chapter One of the Virginia Department of

FIGURE 6-7

y^SUUw^^Ki^mS

Water Resource Management Areas

yS^^U'^^^V. ^St

y"""

Land Use

^:*^i^ijjiiani;t:^'::';i;:i:i::::;;:

.siiliiy ^ 'iiiiii ' '''i":!:sssi:::!:isiiiii"iii::'!..

Sanitary District
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Transportation's Drainage Manual. The State
Water Control Board also maintains exten-
sive information on stream flow and certain

groundwater withdrawals (see page VI-42).
More accurate or site-specific information may
be required; some monitoring may be neces-
sary. Hydrologic or stream corridor studies
can determine stormwater flow levels.

Beyond identifying traditional sources
of water supply, localities might consider
more unconventional sources such as
stormwater and wastewater reclamation.
Stormwater need not be considered an "en-

emy" to be drained from the land as quickly
as possible. A new concept of "water har-
vesting" holds promise for the future. Water
harvestmg is collecting runoff for some posi-
tive use: groundwater recharge, aesthetics,
irrigation/ recreation/ etc. Harvesting could
be as simple as collecting downspout water
for irrigation, or more involved as in treating
certain kinds of wastewater to a level accept-
able for some uses (e. g. / building cooling
systems or secondary water supply). 19

When determining the amount and
sources of available water, localities also need

to determine the quality of their water re-
sources. Certain ultimate users will require
better water quality than others. Because
water quality has only recently become an
issue of focused public discussion, data may
be incomplete, inconsistent or unavailable. If
available, water quality data is almost always
related to specific watersheds or stream
reaches. The State Water Control Board and

the USDA-SCS have performed studies pro-
viding general characterizations of the water

quality in Virginia's large drainage basins.
However/ monitoring may be necessary to
obtain localized data specific enough to pre-
pare an effective water resources manage-
ment plan.

Next, localities should determine how
local water resources and water bodies are
used. The Commonwealth's definition of

'"beneficial uses" is broad. Water is used for

nourishment and cleaning, irrigation, electri-
cal power generation/ industrial cooling sys-
tems/ dilution of waste and pollutants/ swim-
ming and boating/ fishing for both recreation
and commerce/ transportation of goods/ and
habitat for waterfowl and other wildlife. Some

of these uses are compatible; however, more
often they compete.

Water uses should be identified for

each hydrologic unit. This task, though
uncomplicated, is often time-consuming.
Existing land use maps must be cross-refer-
enced with the designated watersheds. De-
mand is determined by evaluating the den-
sity of various users/ both present and future
(as anticipated by the comprehensive plan).
The percent of impervious cover in a water-
shed relates to the amount of storm runoff

(surface water supply) and pollution. Certain
uses such as water-borne transportation, fish-
ing, and wildlife habitat are not necessarily
reflected in local maps or plans and may need
to be accounted for separately.

Once uses are determined, desired

quantity and quality should be assigned to
those uses. Some uses have known quantity
or quality requirements/ but others must be
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estimated. For instance/ domestic use is gen-
erally based on 100 gallons per person per
day (Figure 6-8). Some evidence indicates,
however, that more rural populations use
less per day than urban dwellers. 20 Water
quality requirements vary for different uses.
The more polluted the "raw" water/ the more
expensive the treatment to produce water fit
for human consumption. Commercial and
industrial uses are highly dependent on spe-
cific applications and are thus more difficult
to estimate. Many of these uses are required
to obtain withdrawal permits. Those permits
may be valuable information sources for de-
termining non-residential needs,

LEGAL PRINCIPLES REGARDING
WATER USE

The planning process must also ac-
count for limitations imposed by law. The
Commonwealth of Virginia recognizes the
common law concept of riparian rights. Ri-
parian rights generally entitle the owner of
land directly adjacent to a water body to re-
ceive the full natural flow of the stream with-

out change in quality or quantity. Riparian
owners are legally protected from excess flood
waters being dumped on their property. A
property owner is theoretically protected

TYPICAL RESIDENTIAL WATER USE BY A FAMILY OF FOUR FIGURE 6-8

ToUets

<

41 percent
Ill gallons

Indoor Use
273 Gallons Bathing (four baths or showers per,

day)

<
Daily Water Use
per day
400 Gallons

Laundering (6 loads per week)
Dishwasher (3 loads per day)

\ v
Drinking and water use in kitchen

.X

Outdoor Use
127 Gallons

Lawn watering and swunming
pools

.V

34 percent
92 gallons

21 percent
57 gallons

4 percent
13 gallons

91 percent
115 gallons

"\ Car washing 9 percent
12 gallons

Source: Adapted from Sanders and Thurow, Water Conservation in Residential Development: Land-Use Techniques, 1982
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from upstream diversions/ except for domestic
use. A prime domestic use is human drinking
water but some "agricultural" uses may also
qualify. For instance/ an upstream farmer
could water a vegetable garden or let two
family milk cows drink stream water, if the
products are solely for the use of the family.
If any milk is sold on the open market, the use
is no longer deemed domestic.

In stark contrast to the riparian doc-
trine/ states west of the Mississippi River
follow an appropriation doctrine: "First in
Time is First in Line." Individuals and states

argue over water "shares" just as Virginia
farmers discuss tobacco allotments and pea-
nut quotas. Rights are bought and sold. Yet
only a small amount of water is available due
to limited rainfall for the season.21

Water use has become such a contro-

versial issue nationally that the concept of
riparian rights is being scrutinized and chal-
lenged. In some instances/ the riparian con-
cept has been modified to provide for "ben-
eficial uses/' States are beginning to set s - ' -
wide water policies and priorities. 22

Virginia's State Policy As To Water pK
vides a '"beneficial use" definition as follows:

"Beneficial use" means bv stream and
off-stream uses. In-stream benefici ' include,
but are not limited to, the protect fish and
wildlife habitat, maintenance of ic assimila-
tion, recreation, navigatz-. m, and cult. iral and aes-
thetic values. Off-strean's beneficial uses include,
b-i'^ .. "?. not limited to, domestic (including public

upply), agricultural, electric power gen-

eration, commercial and industrial uses. Public

water supply uses for human consumption
shall be considered the highest priority [em-
phasis added].

The Code of Virginia goes on to de-
dare: The changing wants and needs of the people
of the Commonwealth may require the water re-
sources of the Commonwealth to be put to uses
beneficial to the public to the extent of which they
are reasonably capable. 23

However/ the Code adds that [n]othin§
in this chapter shall operate to affect any existing
valid use of such waters.2* So despite a riparian
rights doctrine/ existing uses may override
future ''beneficial" needs and uses. Those

future "beneficial uses" may even take prece-
dent over riparian rights. While such issues
are reserved for the General Assembly and
the Courts to decide/ their interpretation and
resolution may have a direct impact on how
localities manage their water resources.

WATER RESOURCE MANAGEMENT

PLANNING

While a water resource management
must consider the ramification of these

questions/ it must also address other
. s common to comprehensive plan devel-

. ient. Therefore/ linking water resource
management planning to the comprehensive
plan process can be beneficial. An effective
water resources management plan should
ideally be a vital component of/ or compan-
ion to/ a community's comprehensive plan.
Each one will influence the other.
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A comprehensive plan establishes pub-
lie policy which sets the direction of a
jurisdiction's growth and development.
Water resource planning also requires identi-
fication of priorities and development of
policy statements. Combining a water re-
source management plan with the local com-
prehensive plan increases the likelihood of
identifying long-term issues and developing
long-term solutions. Some localities have
been known to examine critical water re-

source issues only after arriving at a crisis or
facing a state or federal mandate. Such locali-
ties typically are forced into more costly short-
term solutions because they react to prob-
lems after-the-fact rather than proactively
planning to avoid the problems. For ex-
ample/ localities that must comply with the
new EPA stormwater management regula-
tions25 will find addressing water resource

management issues within the comprehen-
sive plan an effective way to integrate several
required programs.

Since the hydrologic system is closed/
we cannot create more water. We can only
decrease the demand or improve allocation
of available resources. The more intense the

competition for water, the more important
management of the resource becomes. When
considering solutions, it is important to rec-
ognize that things we do to one part of the
water system have the potential to affect other
parts we do not intend to change. The com-
prehensive plan process provides an excel-
lent forum for recognizing water resource
relationships and avoiding unintended prob-
lems.

On the East Coast, rainfall is abundant
and people are surrounded by water. Many
stream networks criss-cross Virginia. The
Chesapeake Bay and Atlantic Ocean are on
the Commonwealth's doorstep. Obviously
much of the world's water is unexploi table in
its present form. We cannot "drink" water
vapor. However, some communities have
tried to solve critical water supply problems
with unconventional approaches of the past/
present and future, such as cloud seeding/
iceberg towing, and desalination plants.

Not only is most of the world's water
unusable, it's often inaccessible. Communi-
ties located far from a river must pump the
water through pipes. Aquifers deep within
the earth's surface can be tapped only by
expensive well drilling rigs. Creation of res-
ervoirs is made more difficult by conflicting
and competing regulations. The inaccessibil-
ity of water is a problem that can be over-
come, but often only at great expense. Com-
prehensive water resource management plan-
ning/ by itself or as part of the local compre-
hensive planning process/ provides an op-
portunity to plan for the optimum use of
available water resources while minimizing
expenses.

After accumulating the data and set-
ting parameters/ hard questions must be an-
swered. Is there a balance between the sup-
ply and demand in each watershed? Is the
supply adequate? For quantity? For quality?
Now? In the future? If the answer is yes, how
can those characteristics be maintained?
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Unfortunately/the answer may be NO
on all accounts. To balance the two sides of

the equation, localities may need to reduce
the demand or increase the available supply.
The options may be costly and results may
not be quick. Solutions require priority set-
ting and policy decisions at the highest level.
Water resource policies should be a deriva-
five of community development objectives
based on water budget realities.

The most basic water resource man-

agement decisions can become the basis for
other critical decisions relative to community
growth and development. Where and to
what levels should localities focus develop-
ment? What kinds and intensities of use and

development can the land and water system
accommodate without degradation of the re-
sources? What are the most cost-efficient

ways to accommodate growth and develop-
ment while still protecting vital resources?
Can public access to the water be promoted
and water quality protected? Can some com-
munity water needs be built into public rec-
reation space?

All final policies require periodic re-
evaluation. A comprehensive water resource
management plan is no exception. A plan
should be flexible/ achievable and account-

able. By integrating water resource planning
with the comprehensive planning process/
localities can achieve a more cohesive vision
for their future.
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INTRODUCTION

This Chapter provides guidance to
local governments preparing a comprehen-
sive plan or plan amendment to protect
water quality consistent with the Act and
Regulations. Recommendations are process-
oriented and designed to be integrated into
the local planning process. Where possible,
step-by-step guidelines are provided to aid
local governments in data collection efforts
and development of policy alternatives.

The focus of the Chapter is planning
for the protection of water quality, with an
emphasis on resource protection policy de-
velopment. The Chapter does not attempt to
provide a truly comprehensive guide to de-
veloping local land use policy with consider-
ation of economic and social issues. In this

sense, the Chapter is not a primer on land use
pl aiming or the comprehensive planning pro-
cess. Local governments should, therefore/
ensure to the greatest extent possible that
there is consistency among individual poli-
cies developed in different policy categories.
For example/ a policy to "protect water qual-
ity in surface waters" should also be reflected
in policies addressing economic and commu-
nity development which potentially affect
surface water quality. Suggestions of such
interrelationships among policy areas are
addressed throughout the Chapter.
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PHYSICAL CONSTRAINTS TO DEVELOPMENT

As part of the comprehensive plan, local govern-
ments should clearly indicate local policy on land
use issues relative to water quality protection.
Local governments should ensure consistency
among the policies developed.

###

b. As a minimum, local governments should
prepare policy statements for inclusion in theplan
on the following issues:

(1) Physical constraints to development, includ-
ing soil limitations, with an explicit discussion of
soil suitability for septic tank use[. ] (§ 5.6.A.2)

The starting point for developing poli-
cies to implement a sound local development
strategy is a careful assessment of physical
conditions which naturally limit develop-
ment. These factors include flood-prone ar-
eas, steep slopes/ poor soils, wetlands, and
other environmentally sensitive features
which may have been designated as Chesa-
peake Bay Preservation Areas. The existence
of these features should be major consider-
ations for site design and development but
have too often been ignored. Cracked build-
ing foundations/ chimney separations/ set-
tling/ wet basements, eroded roadways, and

i

failing septic systems are just a few examples
of environmental and economic harms that

result from development in areas with physi-
cal constraints. A local government can help
developers and property owners avoid haz-
ards and high corrective costs by identifying
and considering physical constraints to de-
velopment during the comprehensive plan-
ning process. Moreover, matching the inten-
sity/ type/ and location of development with

Example of flood-prone area.

Cracked wall from construction in shrink/swell soil.

the capacity of the land to accommodate de-
velopment will have fiscal and water quality
benefits for the locality as well. For example,
failing septic systems can contaminate
groundwater and eventually the Bay, and
necessitate costly public sewer extensions in
remote areas. Even though there are engi-
neering solutions to some physical con-
straints/ planning to avoid expensive site de-
velopment or construction is much more cost-
effective.

A variety of land features constrain
development. Assessing the location and
prevalence of these features will be a critical
step in formulating local policy addressing
suitable areas for development. A brief de-
scription of the major limiting features fol-
lows.
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Example of a failed septic tank.

FLOOD-PRONE AREAS

Floodplains may be subject to riverine
or coastal flooding and are usually found
along shorelines, wetlands, and low-lying
areas adjacent to tributary and intermittent
streams. Land maybe considered flood-prone
if runoff at times damages or interferes with
the use of land/ structures/ or habitats.26
Floodplains are among the areas to be consid-
ered for inclusion in Resource Management
Areas (§ 3.3.B. 1. of the Regulations). Devel-
opment of flood-prone areas will tend to in-
tensify the frequency and degree of flooding
as impervious cover prevents the natural in-
filtration of runoff. See Figure 6-10 for an
illustration of this process.

NOTE: The Department of Conservation and Recre-
ationhas produced TheFloodplainManagementPlan
for the Commonwealth of Virginia. The plan contains
basic floodplain management concepts and dis-
cusses existing programs and management goals.
This document should be a valuable tool for locali-

ties as they begin to consider floodplain manage-
ment in a comprehensive way.

STEEP SLOPES

Slopes unsuitable for development
generally occur along streams, creeks, river
banks, and ridgelines. The percentage of
slope considered to be unsuitable for devel-
opment will vary depending upon soil type;
however, categories of slopes used to deter-
mine areas suitable for development are typi-
cally defined as suitable, moderately suit-
able, and unsuitable. 27 Although classifica-
tion may vary among localities/ slopes greater
than 15 percent consistently present signifi-
cant water quality problems for development
and their stabilization generally requires more
expensive structural solutions. Steep slopes
are among the land categories to be consid-
ered for inclusion in Resource Management
Areas (§ 3. 3. B.2. of the Regulations).

EXAMPLE OF TOPOGRAPHIC
MAP WITH CONTOUR LINES FIGURE 6-9
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A ridge is shown similar to a valley except the contours point
toward the lower numbers (note carefully the contour label-
ling, because this is the easiest way to determine if it is ridge
or valley.)

Source: Untermann, The Principles and Practices of Grading
and Drainage, 1973
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IMPACT OF DEVELOPMENT IN FLOODPLAINS FIGURE 6-10

1. Undeveloped stream area with water cycle in balance.

Good percolation
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Water

2. Fill placed in floodplain will change flood patterns and may increase erosion.

Moderate runoff^
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House damaged by Hood,

iHeavvrunoff

av5a

-<Z^a

hnpervious surface with no
percoloation.

Cut and fill

3. Sedimentation and increasing erosion raises flood levels and increases
flood frequency and severity.
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Heavy runoff
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Sedimentadon from failed structures
fill waterway.

Fill erodes quickly and retention
struchires fail.
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Slopes greater than 15 percent are u r-
ally a deterrent to development not only be-
cause of their topography/ but also because
the soils often associated with them are much

more easily eroded. Highly erodible soils on
slopes greater than 15 percent are particularly
difficult to stabilize once disturbed by either
natural causes or site development. In addi-
tion to soil stabilization problems, develop-
ment on a steeply-sloped site can be cost-
prohibitive because of the excessive grading
usually necessary to stabilize foundations.
Further, erosion resulting from development
on steep slopes causes significant water qual-
ity problems in the long term, requiring the
use of expensive retaining walls which must
be periodically repaired or replaced.

Careful site design and installation of
BMPs can alleviate many problems on slopes
in the 15 percent range. Many homeowners
favor walk-out basements and, ' .efore/ lots
with a 10-15 percent slope are p
governments should :ure th
sign of each lot irs co 3s stab
sures and approp vIPs. r
should be avoidei y steep
with slopes of 25 - or grr
the engineering y to y
lize these slopes ost-p
severe water qu-i- :obler
such solutions are no. used.
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Example of erosion.

POOR SOILS

Soil characteristics affect the capacity
of land to support structures, roads, founda-
tions, and septic systems. Soil suitability is
determined based upon degree of wetness/
degree of slope, and size and texture of par-
tides in the soil. The shrink-swell ratio/ closely
correlated with the clay content of soil/ is an
important consideration due to changes in
moisture content. Areas which have dense

clayey subsoils with a high shrink-swell po-
tential are unstable and thus poorly suited for
foundations, roadways, and septic tank
drainfields. Erodibility and permeability are
also affected by slope/ wetness, particle size/
and soil texture. Those soils which are highly
erodible and highly permeable must be con-
sidered for inclusion in Resource Manage-
ment Areas (§§3. 3. B. 2 and 3.3. B.3 of the Regu-
lations).

r. Local §Q^ SUITABILITY FOR SEPTIC TANK USE

The Regulations encourage local gov-
ernments to develop comprehensive plan
policies for areas with sensitive soils with an
explicit discussion of soil suitability for septic
drainfield use. Slope/ susceptibility to severe
wetness, flooding potential/ permeability/
percolation, and filtering characteristics af-
feet the capacity of an area to c l "t the
installation of on-site sewage tre. ' sys-
tems; these factors are discussed -n s;., ne

detail in the Virginia Department of -Tea! h's
Sewage Handling and Disposal Reg -'c-. . 28
Generally/ permeability/ particle and
slope are the soil characteristics are
important to deterr'-nng septic sy uit-
ability. In soils w? ^ctremely 1c rme-
ability (less than ( ches of w; move-
ment per hour), sep * may rise . he sur-
face/ presenting a n; . 0 human i ^jlth and
adding to water quality impacts from runoff.

VI-24

8/91



For proper treatment, septage should not leach
too quickly nor too slowly. When soils are
sahirated/ or when drainfields are located on
steep slopes or highly erodible soils/ septage
may not be sufficiently treated. Moreover,
highly erodible soils and unsuitable slopes
often occur near streams, creeks, and river
banks, where failing septic systems would
have severe and immediate water quality
impacts.

Highly permeable soils/ such as dry/
sandy soils, even where slope is moderate,
are also unsuitable for installation of septic
systems. Highly permeable soils are defined
in § 1.4 of the Regulations. This type of soil
allows effluent to move too quickly to pro-
vide adequate treatment, and the potential
for groundwater contamination is significant.
Septic systems may also be unsuitable where
highly permeable soils exist in combination
with bedrock or seasonally high water tables
less than four feet from the surface. Highly
permeable soils in combination with these
characteristics are particularly unsuitable for
mass drainfields. 29

If development is to occur in a manner
which will protect natural resources and pub-
lie health and safety, all of these factors should
be considered in determining areas where
septic systems will be allowed and those ar-
eas where public sewer or alternative on-site
treatment are more appropriate. Local land
use policy should direct mcompatible devel-
opment away from areas which are charac-
terized by poor soils and toward areas where
the extension of public sewer lines is planned.
Areas which are unsuitable for septic tank
use and where public sewer lines are not
planned should be designated as potentially
unsuitable for development or as areas where
development should be restricted or delayed
until proper infrastructure can be provided.

PRIME AGRICULTURAL LANDS

Soil types are also rated by the U.S.
Department of Agricultural Soil Conserva-
tion Service for suitability for agricultural
uses. Those soils best suited to producing
food, feed, forage fiber, and oilseed crops are
defined as "prime farmland" by the USDA. 30
These soils produce greater yields with less
energy, fertilizer/ and other expenditures/
often with fewer impacts to the environment
than from production on less suitable soils.
However/developmentpressure is also higher
on prime farmland because the topography is
relatively flat, the land is substantially cleared/
soil stability is good/ and land ownership is
generally consolidated into large parcels.

Localities that desire to maintain agri-
culture as a viable land use should recognize
prime farmland areas in the planning process
in order to protect these operations in the
long-term. The U. S. Department of Agricul-
ture has developed a suitability analysis for
farmland protection called the Land Evalua-
tion and Site Assessment (LESA) system.
LESA helps localities identify prime farm-
lands for protection and also helps identify
areas to target for growth.

The LESA system evaluates each par-
cel by assessing its soil suitability, productiv-
ity, and compatibility with primary crops.
Each parcel's soils are ranked in comparison
with the best soil type in the locality. LESA
also factors in conservation methods/ farm
size, adjacent land uses, proximity to villages,
infrastructure/ and land use regulations to
help produce a rating that allows each site to
be compared with others in the locality. The
system provides a valuable tool for land use
decision makers to employ when trying to
protect prime farmlands. 31
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DATA COLLECTION AND ANALYSIS

Local governments which have pre-
pared an environmental inventory prior to
designating Chesapeake Bay Preservation
Areas already have compiled much of the
recommended--data for this element of the

comprehensive plan. For localities which do
not yet have a comprehensive inventory, there
are several federal and state resources avail-

able which can be used to identify physical
constraints; most of the information will be in
map form. VirGIS maps are available to most
local governments. These maps delineate
highly erodible, hydric/ highly permeable,
and complex soils; depth to water table;
streams; and bodies of water. These maps can
be used in conjunction with others to indicate
flood prone areas, steep slopes/ and poor
soils. (For more information about mapping
natural resource areas, see Chapter III of this
Manual.) The VirGIS data base also includes

information on suitability for septic systems
and structures, so other maps may be gener-
ated.

Soil Conservation Service (SCS) county
soil surveys are an excellent resource. In
addition, aerial photos (available from the
Virginia Department of Transportation and
the USDA Agricultural Stabilization and
Conservation Service (ASCS)) or satellite im-

agery, which may be available through pub-
lie agencies and institutions or private con-
sultants, can be especially useful in evaluat-
ing development trends and land cover con-
ditions. 32 Outdated aerial photography may
not be useful for evaluating existing develop-
ment but may be helpful to verify local build-
ing trends by revealing changes in vegetative
cover. Local universities, consultants/ and
others may also be helpful in mapping infor-
mation and establishing a data base.

Three major tasks should be com-
pleted prior to formulating local policy on
land suitability for development: (1) inven-
tory physical features and potential develop-
ment constraints within the jurisdiction; (2)
map areas exhibiting constraints; (3) and
analyze the data. The tasks have been broken
down into steps which follow

STEP ONE

Identify and map flood-prone areas.

Flood-prone areas can be mapped
from Federal Emergency Management
Agency (FEMA) Flood Hazard Boundary
Maps and supplemented with information
from USGS maps. In some instances flood-
prone areas can be determined from soil types.
Mapping flood-prone areas can be accom-
plished by first defining for the locality what
constitutes a flood-prone area. If a locality
participates in the FEMA insurance program,
FEMA standards should be used as a mini-

mum for defining flood-prone areas. Then,
using FEMA or USGS maps/ locate the flood-
prone areas. The next step is to transfer this
information to a working map to identify the
areas where development should be limited
and areas declared unsuitable for develop-
ment based upon flood hazard.

STEP TWO

Iden tify and map degree of slope and suitability for
development. -

Slopes may be generally identified
from the topographic delineations on USGS
7-1/2 minute quadrangle maps/ local topo-
graphic maps/. 'or orthophotos. Slopes are
calculated by examining the distances be-
tween topography lines and comparing this
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to the height differences indicated by the lines
themselves. For example, topographic lines
running very dose together and adjacent to a
water body would indicate significant relief
at that point, such as a bluff. Smaller scale
topographic maps (e.g., 1:400 scale) may be
more useful in identifying significant relief.
See Figure 6-9 for an example of reading
contour lines on a topographic map.

Delineating slope suitability can be
accomplished as follows:

Land Features
Flat Land

Low Slope
Moderate Slope
Steep Slope
Very Steep Slope

General Description

0-2% slope
3-7% slope
8-15% slope
16-25% slope
> 25% slope

Define slope categories which are suit-
able/ moderately suitable, and unsuitable for
development. As an example, a locality might
classify low slopes (from 0-7 %) as suitable/
moderate slopes (from 8-15 %) as moderately
suitable, steep slopes (from 16-24%) as poten-
tially suitable/ and very steep slopes (>25 %)
as unsuitable.

Then, using VirGIS maps/ USGS maps,
or smaller scale topographic maps, locate the
moderately suitable, potentially suitable/ and

unsuitable slopes. Locating these slopes can
usually be determined by visually examining
the maps. However/ calculating these slopes
(rise over run) may be necessary for some
areas. For example/ a 20 percent slope indi-
cates 20 feet vertical drop over 100 feet hori-
zontal distance. The slope information should
be transferred to a working map to again
identify areas suitable for development and
areas where development should be avoided.

STEP THREE |

Identify and map sensitive soils.

Areas characterized by soils with ex-
tremely low permeability may be identified
using local soil survey data or the VirGIS soil
maps provided by the Department. Hydric
soils and depth to water table also appear on
VirGIS maps. If VirGIS is unavailable, local
governments may use SCS data/ ASCS data,
local soil surveys, and local health depart-
ment inventories to identify soils with ex-
tremely low permeability, or combinations of
high permeability and depth to bedrock or
water table. If a soil survey does not exist/
preparing one should be a high priority. Lo-
calities interested in having a soil survey com-
pleted should contact the Department of
Conservation and Recreation, Division of Soil
and Water Conservation in Richmond (see

Appendix A).

As part of the information base, the
location of poor soils may be delineated as
follows:

A VirGIS map, local soil survey, or
other available resources may be used to iden-
tify the areas with low soil permeability (i. e.,
less than 0.6 inches per hour), highly perme-
able soils, and high water tables. An overlay

Cracked wall from high shrink-swell soils.
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'>'iSV, ','map is helpful to ider +i fy areas with
nation of highly perrneable soils an
water tables.

Areas with a high shrink-swell capac-
ity should also be identified and mapped. A
soil survey can provide this information or
VirGIS maps could be produced. If unavail-
able/ provisions should be included in local
site planning procedures for analysis of
shrink-swell capacity on a site-spedfic basis.
A composite map of poor soils should be
prepared integrating all of the data collected.

STEP FOUR 1
Map other physical constraints to development in
the locality.

Other potential physical constraints to
development include wetlands, groundwa-
ter recharge areas, critical watersheds for pro-

tection of drinking water impoundments,
prime farmlands/ historic and culturally sig-
nificant sites, and important habitat areas.
Each of these resources should be mapped as
additional data layers enhancing the local
environmental inventory

STEP FIVE

Analyze the collected data to determine areas
suitable, moderately suitable, and unsuitable for
development.

By overlaying and transferring the as-
sembled data to one map, physical features
can be properly evaluated in relation to one
another. Local governments may find the
overlay useful as a means of identifying vary-
ing degrees of suitability for development
(see page IH-3). An area with several con-
straints might be classified as having low
suitability for development; conversely/ an

LAND SlffTABIUTY ANALYSIS

Land suitability analysis (LSA), involves the comparison of values and hazards of particular land uses
with the values and hazards of natural features. LSA includes four basic steps:

1. Select and define a classification system for all resources within a land area. This involves ranking,
based upon professional judgment of factors (values) which accommodate a use and those which
constrain a use (hazards);

2. Classify land area according to the system;

3. Select and define a classification system for land use, e.g., recreational, residential, etc.;

4. Comparison of each classified land use to each classified land area.

Step 4 involves mapping areas which overlap between the two classes. The map, which would be
incorporated into the comprehensive plan, should exhibit sensitive areas and indicate what types of
development are appropriate and allowable in those areas. Such a map would also show areas considered
unsuitable for development and permit the allocation of future land use on the basis of environmental
criteria. Although LSA has obvious benefits, problems may arise depending upon the complexity of the
data involved. Nevertheless, computer applications may allow more ease in data manipulation, and LSA
has become a standard technique of environmental land use planning. 33
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area with few or no constraints should be

considered highly suitable. For water quality
protection/ this composite technique should
include at least three layers of information
(flood-prone areas, steep and very steep
slopes/ and poor soils) as well as any other
features which may be of local significance.
The final composite map will then depict
those areas with one or more constraints.

Finally/ the identified areas should be
ranked according to development suitability.
A locality should consider using several cat-
egories ranging from highly suitable to un-
suitable.

Once the working composite maps of
flood-prone areas/ slopes, and soil character-
istics have been developed/ it is then possible
to determine areas suitable for various types
of development by overlaying all the maps of
significant physical features. The chief objec-
tive is to determine what/ if any, types of
development will be allowed in sensitive ar-
eas, and this analysis should be integral in
formulating the plan's future land use recom-
mendations. Table 6-A in Appendix E de-
scribes the tolerance and suitability of vari-
ous environmental features for development.
This matrix includes recommended develop-
ment policies for each natural characteristic
and may be used to aid general dedsion-
making about appropriate land uses. For
example/ impervious soils will not tolerate
septic system use and areas with such soils
should be designated unsuitable for develop-
ment unless public sewerage is to be pro-
vided.

PLAN FORMULATION AND POLICY
DEVELOPMENT

Although physical constraints to de-
velopment may be a factor in the decisions of
both developers and consumers, it usually is
not a major factor. Location, dwelling unit
character, availability of public services, and
economics traditionally play much more im-
portant roles in such decisions. The course of
development will be influenced by public
policy and the land market. By understand-
ing the capabilities and the limitations of land
features and using this information to help
determine how the land will be used/ local
governments can derive benefits in addition
to water quality protection. Public policy
which directs development into areas with
little or no constraints to development also
results in such community benefits as lower
direct construction costs for developers, re-
duced renovation costs or losses in property
values, and land values that are maintained
or increased.M

Based on findings in the environmen-
tal inventory, localities should consider poli-
des which limit or prohibit development in
areas which have been classified as having
low suitability or as being unsuitable for de-
velopment. Comparing existing development
patterns with the composite land suitability
map may identify situations which pose dif-
ficult policy choices for a local government.
The following discussion is designed to help
identify ways in which those choices can be
made.
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VALUE OF FLOODPLAINS TABLE 6-3

Floodplains left in an undeveloped, unaltered state are areas where unique natural and historic values converge.
An abbreviated outline of these values follow with a list of functions served:

water supply

water quality

flood control

fisheries habitat

wildlife habitat

recreation

historic

-allows recharge of aquifers
-retains peak volumes for local diversions

-vegetated buffers filter out contaminants
-riparian vegetation holds soil and traps sediments
-nonpoint contaminants are reduced
-retained volumes dilute concentrations

-cooler water temperatures and higher dissolved oxygen where shading occurs

-meanders and vegetation retard flood flows
-overbank areas store floodwater

-peaks are detained in undeveloped areas
-sediment loads in watercourse are reduced

-upper watershed runoff is detained
-sand dunes protect in coastal areas
-reduces need to modify or enlarge upstream dams because of
dam safety requirements

-buffers provide more food sources
-snags provide habitat diversity
-cooler water temperatures and higher dissolved oxygen where shading occurs

-water accessible for consumption
-diversity of vegetation provides cover
-stream provides original source of food for prey/predator chain
-corridor provides pathways for movement

-water based (boating, fishing, swimming)
-wildlife observation
-scenic views

-corridor connections

-locations of historic structures and districts
-locations of prehistoric settlement and archeological sites

This short list touches upon only the high points of the natural and historic values a floodplain may provide.

Source: Adapted from Bureau of Dam Safety and Roodplain Programs, The Floodplain Management Plan
for The Commonwealth of Virginia, 1990.

Floodplains

In setting policy, each locality will need
to define its floodplains. Local governments
should consider designating, as a minimum/
the 100-year floodplain as a flood-prone area.
Local governments not already in the Na-

tional Flood Insurance Program should con-
sider limiting or prohibiting development
altogether in flood-prone areas because of the
perpetual danger to human life and property

flooding or tidal storm surges.*".
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PROPERTY SUBJECT TO FLOOD DAMAGE
TABLE 6-4

Year

1980

1983

1987

1998

Households

320/600

338/600

368,900

462,100*

Total Value
of Property

($1,000)

14,800,000

15/800/000

17,400/000

22,600,000*

Note: * FEMA projections based on the rate
of floodplain development in 1987.

Source: Federal Emergency Management Administration , 1987
Donnelley Report, 1987

NOTE: Enrollment by a local government in the
National Flood Insurance Program administered by
the U.S. Federal Emergency Management Agency
(FEMA) enables property owners to be compensated
for flood damage. While enrollment limits develop-
ment within the 100-year floodplain, property own-
ers who build houses under FEMA safety standards
are eligible for significantly reduced flood insurance
premiums."

Soil Suitability for Septic Tanks

Septic tank suitability is a local eco-
nomic consideration as well as a water qual-
ity consideration. Local policies should en-
sure that septic systems are used only in
locations where theu- operation will not cre-
ate health hazards or have adverse effects on

natural systems/ especially surface and
groundwater systems.

Designing, constructing/ and main-
taining adequate sewage treatment systems
on lots with flood-prone areas/ steep slopes
or poor soils may be especially difficult. If the
drainfield is not located in a relatively level
position or in good soils, effluent will drain to
the end of the field and prevent adequate
treatment of bacteria. In such situations, ef-
fluent may also rise to the soil surface/ posing
a threat to human health.

Whether alternative sewage systems
or public sewer is to be used, careful consid-
eration should be given to potential impacts
of proposed land uses (impervious surfaces
and density) and potential soil limitations on
sewage treatment systems. In addition/ mini-
mum low-flow levels should be considered
for streams which will receive effluent from

treatment plants. The proposed level of de-
velopment should be balanced with the
environment's ability to support sewage
treatment systems. Proper design, installa-
tion/ and long-term maintenance is essential
to guarantee safe sewage treatment. It is the
responsibility of the local government to en-
sure that the most suitable type of sewage
treatment system is chosen. In some in-
stances/ there may be areas which are not
suitable for development. These areas should
be mapped and protected by local govern-
ment policy.

Areas Unsuitable for Development

Areas where sewer extensions are not
planned and that are also unsuitable for alter-
native sewage treatment systems could be
designated as conservation areas or areas for
other low intensity uses. Such areas are often
found along waterways and may also be des-
ignated as part of the buffer area adjacent to
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other Resource Protection Area features . Steep
slopes with highly erodible soils along
ridgelines that are designated as part of the
Resource Management Area could also be
designated as conservation areas. Such a
strategy balances economic development with
the water qu. -J':ty objectives of the Regula-
tions.

MAPPING

Generalized maps displaying soil c - n-
ditions, steep slopes unsuitable for develop-
ment/ and floodplains should be considered
for inclusion in the comprehensive plan. In
addition/ if the land use plan must be
amended based upon analysis of the physical
factors data, a revised future land use plan
should be incorporated into the plan,. It
would also be desirable to include the com-

posite planning factors map discussed in Step
Two. Such a map will also meet part of the
information base requirements in § 5. 6.A. 1. of
the Regulations.

IMPLEMENTATION

Amending Local Land Use Ordinances

It may be necessary to amend the zon-
ing o""s nce to reflect lower densities, per-
hapc :;asing densities in other areas, de-

pen : ipon the results of a careful evalua-
tior >. . d use in relation to physical con-
straints. While many planners focus on the
ma; imum allowable density for an area, local
governments should also consider the mini-
mum allowable density. Areas planned for
sewer extensions are often developed with
septic systems before public utilities reach the
site. This often results in sprawl and con-
sumption of land in outlying areas that could
be used for less intensive uses such as agricul-

ture. Moreover, it may be difficult for a
locality to finance the extension of sewer to
these areas later on. In this situation/ a locality
should consider requiring developers to ex-
tend public sewer to areas if development is
to occur before infrastructure is planned. Lo-
calities may wish to consider the use of over-
lay di: - lets which establish appropriate en-
gineei.;; g solutions for various soil character-

istics. It might be appropriate to develop a
flood'plain management overlay which could,
among other things/ establish usable open
space in flood-prone areas.

The local subdivision ordinance

should be amended to ensure appropriate
site analysis prior to development. This is
particularly important with regard to sewage
disposal. If septic tanks are proposed for a
subdivision, the suitability of each lot should
be evaluated before the plat is approved.
Localities should consider requiring proof of
septic suitability and other appropriate suit-
ability requirements prior to granting vari-
ous permits/ since soil and slope information
is generally available. Specific ordinance
amendments will depend upon the areas and
features which require protection.

SEPTJC SYSTEMS

The Regulations require a 100-percent
reserve drainfield for all newly-constructed
septic systems as a backup to the primary
drainfield and require all septic systems within
Preservation Aceas to be pumped out at least
c 'very f! 'ears (§ 4. 2. 7). A number of

es ha\ nd local conditions require
onal n es to minimize the impact
"ticsys* n water quality. A number

e; uiese me& : have been studied by the
multi-agenc) . ;; lie Tank Task Force created
by the Secreta r ses of Economic Development/
Health and Human Resources/ and Natural
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Resources. The Task Force has recommended

several amendments to Virginia Department
of Health (VDH) regulations. 36

INCREASED VERTICAL SEPARATION

There must be adequate unsaturated
soil between the drainfield and the water

table for the system to provide biological
treatment. Otherwise/ bacteria/ viruses, and
other pollutants will leach nearly unimpeded
into ground and surface waters. The Septic
Tank Task Force has recommended new

minimum vertical separation requirements
in order to minimize contammation of sur-

face and ground waters. It proposes separa-
tions of 24 inches for Group I soils (sand and
sandy loam) and 18 inches for all other soils. 37

SETBACK RESTRICTIONS

In addition to vertical flow require-
ments, many localities have adopted increased
horizontal distance requirements - setbacks
of 70 feet from shellfish waters and 50 feet
from all other surface waters. In addition,

septic drainfields must be located at least 25
feet from any structure and 100 feet from any
well. Several localities have adopted a 100
foot setback from all surface waters to mini-

mize the incidence of poorly treated effluent
being released into surface waters.

Additionally, some localities have in-
creased the structure setbacks to minimize

impervious cover immediately adjacent to
the drainfield. This allows a drainfield to

operate under more optimal conditions by
decreasing the quantity of runoff onto the
drainfield and maximizing vegetated soil
around the drainfield to provide better treat-

ment. Localities may want to consider adopt-
ing minimum setbacks of 50 feet for struc-
tures and 100 feet for surface waters as part of
amendments to the subdivision ordinance.

LOT SIZE

Lot size requirements directly relate to
the ability of septic systems to properly hmc-
tion. A North Carolina coastal plain study
has suggested that areas with sandy and sandy
loam soils should have a minimum lot size of

seven acres to prevent groundwater supplies
from being contaminated with bacteria and
improperly treated effluent. 38 Similar soils
are prevalent in some parts of Tidewater. In
addition/ significant increases in nitrate con-
centrations in groundwater have been de-
tected where density exceeds three drain-
fields per acre. Localities should consider
requiring mandatory open space subdivision
design or increasing the minimum lot size
where public sewer is unavailable and is not
planned for extension.

ALTERNATIVE ON-SFTE SYSTEMS

Alternative septic systems, such as
Wisconsin sand mounds and low pressure
distribution (LPD) systems, have gained in-
creasing popularity among scientists as tech-
nology has improved. LPDs are particularly
common in parts of North Carolina. Al-
though a few localities in Virginia have re-
stricted or even prohibited the use of alterna-
tive systems (mounds especially)/ many lo-
calities have found them to be beneficial in

areas with very low or very high perk rates.
Clarke County requires alternative systems
in such areas.
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ALTERNATE DRAINFIELDS

Fau-f ax County has utilized a drainfield
switching system in certain areas of the
County. Under this system/ the drainfield is
split in half. One half of the drainfield is at rest
while the other half is in use (see page IV-19).
The County provides notice to residents as a
reminder to alternate their drainfields each

year.

SOJLS WORK PRIOR TO SUBDIVISION

All sc.Is work (percolation testing and
depth to groundwater) should be required
and completed prior to the subdivision and
platting of land. In this way prospective
homeowners can be assured that the lots they
purchase will have both primary and reserve
sewage disposal areas on-site. This would
eliminate the need for mass drainfields, which

involve several households during a failure.
It is recommended that "family subdivisions"
should not be exempted from this require-
ment. Furthermore, some have suggested that
localities not issue building permits until a
reliable source of potable water has been-as-
sured for the lots.

MANDATORY WATER CONSERVATION DEVICES.

One rather simple and easily enforce-
able complement to septic regulations is to
require water conservation devices for all
new structures using septic systems. Low
volume toilets (4 gallons or less per flush) and
restricted flow showerheads are the most

commonly used. This approach has the ben-
efit of being easily implemented and enforced
through the building permit process. Fur-
ther/ these measures are low in cost and in
many cases may save the homeowner money
in addition to easing the load on the septic

system. Innovations in water conservation
technology may present opportunities to uti-
lize even more efficient devices in the future.

Enhancing Local Review Procedures

Site plan review requirements may
need to be expanded in order to ensure that all
factors affecting water quality are taken into
consideration prior to development. For ex-
ample/ the process should enable local offi-
cials to require soil borings in areas identified
as marginally suitable or unsuitable for de-
velopment. Since soil survey data is impre-
cise on a site-specific scale/ test borings can
provide a more accurate information base in
evaluating the appropriateness of a develop-
ment proposal and recommending modifica-
tions to minimize impacts.

It would then be desirable to have the

plan reviewed by a soil conservationist or
other professional with expertise in the area
of soils and topography. Localities may wish
to consider arranging for these services with
the local Soil and Water Conservation Dis-

trict

It is important for local governments
to recognize the utility of an environmental
site assessment as a preliminary step in the
site review process. The environmental site
assessment provides an excellent opportu-
nity to avoid expensive site design solutions
and the frustration of having to correct con-
struction deficiencies. An assessment allows

local governments and landowners to predict
measures needed to comply with the Regula-
tions. For more information on the useful-

ness of an environmental site assessment, see

pages V-31 to V-33 of the Department's Model
Ordinance, Chesapeake Bay Preservation
Area Overlay District.
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Capital Improvements Program

The Capital Improvements Program
(CIP) is an implementation tool for public
expenditures, and has been used indirectly as
a means for controlling the timing and rate of
development. However, the CIP can also be
used to implement water quality protection
measures. CEP allocations should be exam-

ined for adequacy in addressing current and
future physical constraints, especially those
for septic systems. For example, a locality
should determine whether it has the facilities

to inspect and pump-out septic systems.
Corrective measures for areas with known

septic problems can be tied into the CIP pro-
cess. Over the longer term, localities should
focus on the provision of public sewerage to
areas targeted for growth which are unsuit-
able for septic systems.
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PROTECTION OF POTABLE WATER SUPPLY

As part of the comprehensive plan, local govern-
ments should clearly indicate local policy on land
use issues relative to water cjuality protection.
Local governments should ensure consistency
among the policies developed.

###

b. As a minimum, local governments should
prepare policy statements for inclusion in the plan
on the following issues:

###

(2) Protection ofpotable water supply, including
groundwater resources;

###

(6) Existing pollution sources[. ] (§ 5.6. A.2)

Though drinkable water is an absolute

necessity to human survival, provision of this
resource is often taken for granted. Areas
throughout the nation/ includifig Virginia,
have experienced the consequences of not
having enough watt Water rationing is

commonplace in the v -n part of the United
States and, even tho. . 1 Virginia is some-
times considered a wr;;er rich state, parts of
Tidewater have experienced water shortages.
Solutions to this proulem are costly/ time
consuming/ and can adversely affect the resi-
dents of a locality, necessitating mandatory
water rationing and water conservation mea-
sures. With proper planning, localities can
ensure an adequate supply of drinking water
into the future by protecting both the quan-
tity and quality of water. In doing so, locali-
ties can minimize the costs of water through
proactive, rather than reactive/ management.

Potable water (water suitable for drink-

ing) includes both groundwater and surface
water. To understand the methods ofprotect-
ing the quality and quantity of potable water
supplies, one must understand the hydro-
logic cycle. The hydrologic cycle describes
the natural process of the constant movement
of water above, on/ and under the earth's
surface (see Comprehensive Water Resource
Management in this Chapter). The hydrologic
cycle is the way nature maintains a balance in
the amount and location of water. Human

disruption of the hydrologic cycle has brought
changes to this balance (see Figure 6-11).

SOURCES OF POLLUTION

Point sources of pollution are those
sources which can be traced to a single point
of discharge. These activities include waste-
water treatment plants and industrial facili-
ties. The discharges involved with these ac-
tivities are regulated by the State Water Con-
trol Board (SWCB). The permitted amount of
pollutants in the discharge are maintained at
levels believed not harmful to the environ-

ment. Such discharges, however/ may be
incompatible with other possible uses of the
receiving water body, such ai, drinking water/
public swimming/ or shellfish production.

Pollution also occurs from nonpoini-
sources which include agriculhiral activiti. '?,
runoff from urban areas, septic leachate, and
boats. Spills and leaks of contaminants into
the environment are also nonpoint sources of
pollution. Nonpoint pollution is not easy to
regulate since the amount and location of
discharge is difficult to ascertain.
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GROUNDWATER AND LAND USE IN THE WATER CYCLE FIGURE 6-11

Source: Virginia Groundwater Protection Steering Committee, A Groundwater Protection Strategy for Virginia, 1987
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Both point and nonpoint pollution can
have a significant impact on -water quality.
When pollution enters a water supply, the
impact to human health can be significant.
Through proper land use management, pol-
lution occurrences and their impacts can be
minimized.

With their power to regulate land use
activities/ manyclocal governments have
implemented measures to protect their water
supplies from pollution. These efforts are
usually initiated with a thorough evaluation
of local water resources and potential sources
of pollution.

POTABLE WATER SUPPLY

There are three primary sources of
potable water: groundwater, surface im-
poundments/ and other surface water sources
such as rivers. A locality's selection of a water
source is based on many factors including
geology/ topography, population size, popu-
lation density, growth projections/ water qual-
ity and supply.

Groimdwater: Groundwater drawn from

aquifers through public and private wells is
the primary source of potable water for many
rural localities in Virginia. Approximately
80% of Virginians used groundwater for a
part of their everyday needs in 1980.39 About
half of the groundwater in the Common-
wealth is withdrawn from the Coastal Plain

region. 40 Groundwater drawn from wells
often requires little or no treatment/ little
infrastructure, and is cost-effective in areas
with low population densities and where land
uses do not cause the water to become con-

taminated. Groundwater supply is most sus-
ceptible to contamination through aquifer
recharge areas and zones of contribution. The

quality of groundwater supplies can be pro-
tected by regulating land use and intensity
within these areas.

Impoundments: Impoundments (reservoirs)
are often the primary source of drinking wa-
ter for those areas where population density
has exceeded the capacity of groundwater
aquifers or where population size requires
large quantities of water. Impounding sur-
face waters can impact water quality by re-
ducing freshwater inflow, increasing salinity
downstream/ and altering aquatic habitats.
Impoundments also tend to result in the de-
struction of significant amounts of wetlands
and their associated habitat. Along with the
negative impacts associated with impound-
ments/ localities must incur significant time
and expense in developing a new water im-
poundment. Water from impoundments usu-
ally requires some treatment. Water quality
of impoundments can be protected by regu-
lating land uses within the impoundment's
watershed/ including the feeder stream and
its tributaries/ and by requiring buffers around
the reservoir.

Other surface water supplies: Rivers are
usually used as water supply where other
sources of water are either unavailable, inad-

equate, or impractical. River water usually
requires the most treatment of any of the
three sources. The quality of the water is
difficult to control since all land uses within a

river's extensive and multi-jurisdictional
watershed impact its water quality.

POTABLE WATER QUALITY PROTECTION

Water supply protection involves the
identification and appropriate management
of sensitive areas where water supplies can
be most easily polluted. Management prac-
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tices must be applied consistent with the char-
acteristics of the water supply and the sensi-
tive areas affecting that supply.

For groundwater/ the zone of contri-
bution (ZOC) is that area of the aquifer from
which a public well draws its water (see Fig-
ure 6-12). The ZOC's boundaries can be esti-

mated using various modellmg techniques.
The size/ shape/ and location of the ZOC vary
with the characteristics of the aquifer and the
well.

Other sensitive areas for groundwater
protection are groundwater recharge areas.
These areas are where groundwater flow tends
to recharge aquifers. While replenishing an
aquifer's water supply, these areas also have
the potential to introduce contaminants into
that aquifer.

For surface water, the sensitive area is
the watershed contributing to the water sup-

ply. The entire watershed is included since all
lands within the watershed are potential con-
tributors of pollutants.

Regulations need to be established
within sensitive areas to protect water sup-
plies from contamination. While most hu-
man activities have the potential to pollute,
the potential varies with the activity. Certain
land uses such as landfills have an obvious

potential to cause pollution. Land distur-
bances associated with residential and com-

mercial land uses such as septic systems,
roads, and underground storage tanks have
just as much/ or greater/ potential to pollute
water supplies.

For both surface water and groundwa-
ter/ the rate of withdrawal and the with-
drawal mechanism are important to consider
in protecting the water supply. A withdrawal
rate greater than the supply capacity will
result in a drawdown of the water supply.

WELL PROTECTION DISTRICT AND MANAGEMENT ZONES FIGURE 6-12
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For groundwater, excessive withdraw-
als can result in a well "drying-up" when the
water level of the aquifer underlying the well
is lowered. Groundwater withdrawals can

increase groundwater movement between
aquifers and raise the potential for contami-
nation. Another concern for groundwater/
especially in a coastal plain, is saltwater intru-
sion. Intrusions occur where groundwater.
withdrawals cause a reversal of groundwater
flow within the aquifer so that saltivater in the
seaward edge of the aquifer flows inland to
the well. The well itself, if improperly grouted/
cased, or abandoned/ can also serve as a con-
duit through which the groundwater can be-
come contaminated.

For surface water, excessive withdraw-
als can result in a drawdown in the surface

level of an impoundment or river. This draw-
down can i'r've a significant impact on both
vegetation . habitat. In the case of river
intake struck withdrawals can result in

drawdown of ' to a point where th' ; er
can no Ion ̂  lort normal biolog i-
versity. TK ; ' has developed mk' '* n
in-stream flo.. ., i.andards to minin\ s

impact.

The Federal government anc
monwealth of Virginia have deve ? o-
grams and imposed standards n e- -a to
protect water quality. These pro' j, how-
ever, do not regulate land use, ^,\ inch has a
great potential to impact water quality. As
land use is primarily regulated by local gov-
ernments through their zoning and subdivi-
sion ordinances and other regulations, these
ordinances are critical regulatory tools to ef-
fectively protect the quality of local potable
water supplies.

In order to determine priorities and
policies for water supply protection/ locali-

ties should address this issue in their compre-
hensive plans. A first step is to collect and
analyze data on existing and future water
supplies including their potential for con-
tamination. Based on the findings of this
analysis/ policies should be developed and
incorporated into the comprehensive plan.
Finally, the policies developed must be
adopted, implemented/ and monitored for
success. The following sections provide guide-
lines and suggestions relative to this process.

DATA COLLECTION AND ANALYSIS

Data collection and analysis of water
supply characteristics including location,
quantity/ and quality, should be the basis for
water supply policy. Local data collection
efforts should encompass the following ma-
jor tasks:

. T 'ventory surface water and groundwa-
supply systems;

. . ermine existing demand on the sur-
; 'o water and groundwater supply sys-

. Cl'. lS^

. Assess the quality of surface water and
gi oundwater resources;

. Identify point sources of pollution;

. Identify nonpoint sources of pollution;

. Determine future demand for both sur-

face water and groundwater supply;

. Develop alternative growth and develop-
ment scenarios; and

. Evaluate impacts on water supply quan-
tity and quality in relation to future land
use and population growth.
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(This chapter treats groundwater and
surface water separately; however, many of
the steps are similar and may be conducted
concurrendy.)

Several state agencies have useful in-
formation on both ground and surface water.
Localities should contact these agencies to
obtain this information. Table 6-5 provides a
brief list of information available from state

agencies on groundwater. The Virginia
Groundwater Management Handbook provides
a more comprehensive overview and even
contains some information on surface wa-

ter. 41

Before beginning a data collection ef-
fort, a locality should define planning units
and map scale. Planning units apportion a
locality into logical areas for the purpose of
studying areas in detail. When considering
water systems, the logical planning unit is a
watershed (see Appendix E). 42 The water-
shed boundaries identified in the hydrologic
units (HU) maps (see page VI-14) should
establish planning area boundaries for the
water supply inventory.

STEP ON^J

Inventory surface water and groundwater supply
systems.

Surface Water

Identify the stream and river networks
withm the jurisdiction using the USGS and
the HU maps. Differentiate between fresh
and salt water streams and rivers where pos-
sible. Identify all impounded water bodies
and their uses. This information should be

used as the basis for classifying watersheds
for their water supply potential.

Groundwater

In order to understand the characteris-

ties of a groundwater system, it is important
to understand the hydrologic cycle and
hydrogeology of the area. Hydrogeology is
the study of groundwater - its origin, occur-
rence, movement/ and quality. Groundwater
is also part of the hydrologic cycle and, m
order to understand the mfluence of the hy-
drologic cyde on groundwater, it is essential
to have some basic knowledge of predpita-
tion, infiltration, the relationship between
groundwater and surface water, and the in-
fluence of the geologic framework on water
resources. 43 All of these characteristics have
an impact on the locations and relative im-
portance of sensitive areas/ zones of contribu-
tion and aquifer recharge areas.

Identify and describe all aquifers
present in the locality. Describe the location
and types of each aquifer. Information on
direction and rate ofgroundwater flow should
be included. Most Tidewater localities are

withm the Virginia Coastal Plain which is
typified by a water table aquifer underlaid by
several semi-confined aquifers (see Figure 6-
13). The Ground Water Map of 'Virginia (SWCB
Information Bulletin 560) is a good source of
general information on the location and de-
scription of these aquifers. 44 The map also
provides some information on the pollution
potential of each aquifer.

If available, a primary source of
hydrogeologic data is a USGS groundwater
study of the area. These studies provide
maps of aquifers and confining units, accu-
rateinformation about occurrence, movement/
use and quality of groundwater/ and hydrau-
lie characteristics. The studies also model
groundwater flow to determine characteris-
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CURRENT GROUNDWATER DATA COLLECTION PROGRAMS TABLE 6-5

Quantity Quality Geohydrology
Pollution
Sources

User
Characteristics

Major
Purposes

Allocation and

management of
rate of
withdrawal

Monitoring
presence of
substances in

groundwater

Understand

groundwater
environment

Identify
potential
pollution
sources

Understand

importance of
groundwater

Examples of
Current

Activities

SWCBand
USGS mamtain

a monitoring
network to
measure

groundwater
levels.

Under Virgmia's
Groundwater
Act, users of
significant
quantities of
groundwater
report these to
SWCBand
uses.

SWCB operates
an ambient

quality network
and takes "grab"
samples on
wells.

SWCB monitors

lagoons and
pollution
mcidents.

DWM monitors
landfills.

SWCB studies
salt water

intrusion.

DSWC studies

Best Manage-
ment Practices.

Geologic map-
pmg is done by
DMR.

Soils mapping is
donebyDSWC.

Research well
data are col-

lectedbySWCB.

Water well
completion
reports, cuttings
samples and
geophysical logs
are required of
private weU
driUers.

Underground
storage tank,
discharge
permits and no
discharge
certificate data

are kept by
SWCB.

Landfill, septic
tank, RCRA/
CERCLA
permit data are
kept by DWM
and VDH.

Land use maps
and data bases

kept by some
local govern-
ments and
PDCs.

Federal census

of housing
data indicate
source of
water/ and
other house-
hold and

population
characterstics

by county, etc.

Water well

completion
reports give
type of well,
owner and
location.

Groundwater
Act use data

are reported
by type of
user. (SWCB)

County
groundwater
reports plot
well locations
and owners.

The folowing is a list of the abbreviations used in the above table: SWCB = State Water Control Board,
USGS = U. S.'Ge'logical Survey, DWM = Department of Waste Management, DSWC = Division of Soil and
Water Conservation, DMR = Division of Mineral Resources, VDH = Virginia Department of Health,
PDC = Planning District Commission.

Source: Groundwater Protection Steering Committee. A Groundwater Protection Strategy for Virginia, 1987
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ties such as transmissivity/storage/ vertical
leakance, recharge, and projected effects of
increased groundwater withdrawals. 45

The State Water Control Board (SWCB)
also performs groundwater studies. These
studies are currently available for a limited
number of localities and can be useful for
information on geology, occurrence and use
of groundwater, hydrology, and groundwa-
ter quality. 46

If neither USGS nor SWCB studies are
available, other resources can be used to evalu-
ate characteristics of area aquifers. To assess
the yield and importance of individual aqui-
fers to the water supply, information on the
specific characteristics (i.e. porosity and trans-
missivity) of the aquifers is necessary. Useful
information for the surfidal (water table) aqui-
fer includes depth to groundwater and soil
permeability. Information gathered from the
Virginia Department of Health on well drill-

GENERALIZED HYDROLOGIC CYCLE FOR YORK-JAMES PENINSULA FIGURE 6-13
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ers/ logs, test wells, and other similar sources
can provide information or> *ie characteris-
ties of aquifers. Soils maps and VirGIS maps
can provide information on depth to ground-
water and soil permeability.

Information on the direction and rate

of groundv'" r?r flow through the aquifers is
important ic entification of groundwater
recharge anc narge areas/ and determi-
nation of the .. nects of contaminants in

groundwater. For the surficial aqi iifer, depth
to water table, topographic, and soils infor-
mation can be used to determine rate and

direction of flow. For confined aquifers/ the
pressure within the aquifer determines rate
and direction of flow. The pressure in a
confined aquifer is defined by the levels to
which water will rise m tightly cased wells.
Areas within the aquifer with high pressure
will flow towards areas with low pressure. 47

The DRASTIC system was developed
in order to evaluate relative groundwater
pollution potential. 48 The DRASTIC acronym
pertains to the physical characteristics of a
site that affect the groundwater pollution
potential:

D - Depth to Water
R - (Net) Recharge
A - Aquifer Media
S - Soil Media

T - Topography (slope)
I - Impact of the Vadose Zone Media
C - Hydraulic Conductivity of the Aquifer

DRASTIC provides a way for plan-
ners, administrators, and managers to ad-
dress the relative vulnerability of an area to
contamination which may impact ground-
water resources. DRASTIC can be used to

prioritize areas where groundwater protec-
tion is critical or to identify sensitive areas

where special attention is warranted. DRA. S-
TIC mappi ng m Virginia has been accom-

plished by five different groups: SWCB, EPA
(Monsanto Corporation), Piedmont Environ-
mental Council/ Vu'gmia Water Project, and
planning district commissions. Three coun-
ties within Tidewater (Prince William,
Middlesex/ and Henrico) have completed
DRASTIC mapping. 49

The Eastern Shore and portions of
Southeast Virginia have been designated as
State Groundwater Management Areas.
These are areas with significant groundwater
quantity or quality problems. The designa-
don should alert affected localities to prob-
lems within their groundwater supplies.

Given the information mentioned

above, a locality should be able to identify
and classify recharge areas.

STEP TWO

Determine existing demand on the surface water
and groundwater supply systems.

Surface Water

Identify existing and potential land
uses each watershed can and should support.
Examining the characteristics of each water-
shed with an impact on water quality and
quantity is important to the process. Locali-
ties may wish to include both fresh and salt
water in their analysis as part of an overall
water management plan.

The inventory should identify uses of
water resources in each watershed. This

should consider swimming, potable water
supply, industrial processes, boating/ com-
mercial and recreational fishing, and habitat.
Characterize these existing and proposed land
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uses (within the watershed) by category: ag-
riculture, Mgh and low density residential,
commercial, industrial, and conservation, for
example. Identify potential contamination
assodated with each land use. For example/
low density residential development may be
associated with failing septic systems, runoff
from extensive land clearing, and improperly
constructed wells. The description should also
include factors in the watershed which could

impact water quality such as point source
pollution discharges. Those watersheds with
steep slopes and highly erodible soils should
be noted, as should watersheds with a high
percentage of impervious cover. The infor-
mation collected should provide a picture of
each watershed and its characteristics rela-

tive to water supply and degradation.

Identify the amount, location/ and use
of surface water withdrawals within each
watershed. This information is useful to evalu-

ate the importance of each watershed within
the localit/s overall water budget (supply/
demand situation). The SWCB administers a

program requiring the registration and re-
porting of water withdrawals over 10,000
gallons per day (GPD). The program does not
require water users to get a permit, nor does
it limit or restrict the right of water users to
withdraw water. Exemptions from SWCB
program include: withdrawals less than
10/000 GPD/ withdrawals of saline surface

water, and withdrawals made for the pur-
poseofirrigatingcrops. TheSWCBpubUshes
the results of the water withdrawal reports as
an aid in evaluating water use. 5°

Groundwater

Identify the amount, location, and use
of groundwater withdrawals by watershed.
This information is useful to evaluate the

importance of groundwater within each wa-

tershed and throughout the locality. It is also
useful in determining areas experiencing ex-
cessive withdrawals (see Figure 6-14).

The SWCB program requiring the reg-
istration and reporting of water withdrawals
over 10,000 gallons per day (GPD), as dis-
cussed earlier in this step includes ground-
waterwithdrawals. Again, information (avail-
able from the SWCB) on these withdrawals
should be collected/ and the amount, loca-
tion, and use of withdrawals noted.

Information on agricultural withdraw-
als is difficult to obtain and may have to be
estimated. Information on minor groundwa-
ter withdrawals (less than 10/000 GPD) can be
obtained primarily from the Virginia Depart-
ment of Health (VDH). The VDH maintains
a database of all public supply wells in the

Commonwealth. The local health depart-
ment has information on private wells. Exist-
ing land use data can also be used to estimate
location, amount, and use of withdrawals.

The public supply wells should be
mapped and the information collected in STEP
ONE should be used to identify the zones of
contribution for each well. Sensitive areas
should be considered for protection since land
uses in these areas have the greatest potential
to contaminate wells.

STEP THREE 1
Assess the quality of surface water and groundwa-
ter resources.

Surface Water

To properly evaluate the viability of
existing and potential surface water supplies/
surface water quality must be evaluated. The
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MAJOR CONES OF DEPRESSION IN TlDEWATER VIRGINIA FIGURE 6-14
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Source: Weigman and Kroehler, Threats to Virginia's Groundwater

SWCB produces a summary report on water
quality every three years. The most recent
report/'Virginia Water Quality Assessment,
1990 305(b) Report to EPA and Congress"
can be obtained from the SWCB. This docu-
ment summarizes data collected under the

SWCB surface water monitoring programs
from 513 data collection sites throughout the
Commonwealth. 51 The report contains other
information relating to water quality, such as
a listing of all areas of the state where fish
consumption advisories have been estab-
lished.

The Virginia Institute of Marine Sd-
ence (VIMS) has examined shorelines and

evaluated the quality of tidal waters in a
series of documents called "Shoreline Situa-

tion Reports. "' These reports may be helpful

in evaluating the quality of both the tidal and
nontidal portions of the water system.

Baylor Grounds maps describe the lo-
cation of shellfish grounds. Information is
also available on the location of condemned

and seasonally condemned shellfish grounds.
These maps may help provide an indication
of the quality of the water system's tidal
portion.

Additional water quality data may be
available from the numerous private water
monitoring efforts throughout Tidewater.
These include efforts undertaken by the
Friends of the Rappahannock; the Alliance
for the Chesapeake Bay; River Trends Pro-
gram; the Chesapeake Bay Foundation; Save
Our Streams; and the James River Associa-
tion (see Appendix A).
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Groundwater

Monitoring the presence of substances
in groundwater is important in revealing ex-
isting conditions, trends, and potential pollu-
tion problems. This should include collecting
information on total dissolved solids/ pH level/
heavy metals, chloride, fluoride, toxics, nu-
trients, dissolved oxygen, and bacteria levels.
The SWCB groundwater reports will have the
most detailed information on the presence of
these substances and groundwater quality.

Localities without a SWCB ground-
water report or those wishing to gather addi-
tional groundwater quality information can
collect data from water well completion re-
ports and well logs (of public wells) within
the locality. This information is available in
hard copy at the VDH Regional offices (see
Appendbc A). 52 Localities can also sponsor
their own well testing programs/ like the Co-
operative Extension programs in Warren and
Clarke Counties.

Based on the collected data, identify
those watersheds experiendng groundwater
quality problems. Problems may be evident
by the presence of high total dissolved solids,
high or low pH, heavy metals, chloride/ fluo-
ride, colifonn bacteria/ or nitrate. If historical
data are available on groundwater quality,
comparisons should be made with current
data to determine trends in water quality
degradation.

STEP FOUR

Identify point sources of pollution.

Point sources of pollution are those
which reach state waters through a single
source such as a pipe outlet. The outfall
structures of sewage treatment plants, indus-

trial plants/ or other facilities are examples of
point sources of pollution. All legal point
source discharges to surface water are regu-
lated by the SWCB through its Virginia Pollu-
tion Discharge Elimination System (VPDES)
permitprogram. 53 Each permittee must moni-
for to ensure the discharge meets certain quan-
tity and quality parameters. These param-
eters include flow, BOD (biochemical oxygen
demand), DO (dissolved oxygen), suspended
solids, setdeable solids/ chlorine residual, fe-
cal coliform, pH, oil and grease, and tempera-
ture.

In this step, gather a list of point source
discharges permitted under the VPDES pro-
gram. This information is available either
from SWCB's regional offices or from the
SWCB Office of Water Resources Manage-
ment in Richmond (see Appendix A). The
SWCB regional office may also be able to
provide additional information identifying
the quality of the effluent being discharged
from each source. All permitted sites other
than single family dwellings are required to
monitor and report information to the SWCB
characterizing the quality of their effluent.

STEP FIVE

Identify nonpoint sources of pollution.

Surface Water

Nonpoint sources of pollution are those
sources that cannot be traced to a single point
of discharge. It is difficult to monitor and
identify nonpoint source pollution, but infor-
mation can be collected and analyzed to pro-
vide qualitative indicators.

Review the Department of Conserva-
tion and Recreation Division of Soil and Wa-

ter Conservation's (DSWC) "Nonpoint
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Source Pollution Assessment Report."
DSWC publishes the Report in accordance
with § 319 nonpoint source (NFS) programs
and activities. 54 This report identifies nonpoint
source pollution problems throughout the
Commonwealth. Nonpoint source related
water quality impacts are discussed for each
USGS hydrologic unit. The ability of each
water body to support its designated uses is
summarized in tables describing miles of
waters as either "not supporting/' "partially
supporting/'or "threatened. " Information
on caus&. f pollution/ source of pollution, and
basis of assessment is also provided. 55

Review the existing land use map to
identify those land uses which traditionally
generate nonpoint source pollution: agricul-
tural land adjacent to waterways; water-de-
pendent facilities (such as marinas); and wa-
terfront areas with large amounts of impervi-
ous surfaces (commercial, industrial, or resi-

dential). The fuHire land use map can also be
used to ident; . 'as where future land uses

which tradi i y generate nonpoint source
pollution m . cur.

Revit Shoreline Sanitary Survey
for information on water quality. Periodi-
cally, the Virginia Department of Health
(VDH) updates the Shoreline Sanitary Survey.
Surveys are organized bv region and identify
such nonpoint pollutior. as failing septic sys-
tems, dwellings without septic systems, live-
stock sources and marinas. The regional sur-
vey is sent to each local government and local
health department. Copies of this survey are
available from the local health department or
from VDH's Division of Shellfish Sanitation

in Richmond (see Appendbc A).

Identify all activities with Virginia
Pollution Abatement (VPA) permits. The
SWCB's VP/ nermit program has replaced

the previous "No Discharge Certificates"
regulating the management of nonpoint
source discharges to surface water. Specifi-
cally, VPA permits regulate activities such as
land application of nonhazardous waste/
nonhazardous waste pits, and ponds and la-
goons that do not discharge to surface wa-
ter. 56

Identify surface water pollution inci-
dents reported through the SWCB's Pollution
Remediation Program (PReP). The program
was organized to respond to reports of pollu-
don incidents which threaten state waters.

SWCB maintains a database of all pollution
incidents reported.

From the information collected, iden-

tify those watersheds with little or no existing
or proposed pollution sources. Localities
should also identify those water bodies with
significant pollution sources. Conflic ? be-
tween land use/ water use, and water c ; ty
should be noted.

Groundwater

Identification of existing and potential
pollution sources and pollution incidents is
important for evaluating existing and poten-
tial groundwater pollution problems.
Groundwater is vulnerable to a variety of
pollution sources. In 1987, Virginia's Ground-
water Protection Steering Committee
(GWPSC) identified 32 potential sources of
groundwater contamination from which five
primary statewide threats were identified:

1 Underground storage tanks;
2. Landfills;

3. Waste lagoons;
4. Septic tanks/and
5. Pesticides and fertilizers. 57

VI-48
8/91



The Groundwater Protection Steering Commit-
tee (GWPSC) consists of representatives from
eleven state agencies, all of which have pro-
grams dealmg with groundwater. In 1987, the
GWPSC developed a Groundwater Protection
Strategy for Virginia and agreed upon a goal for
that Strategy:

TheGroundwaterProtectionStrategyshouldcon-
firm and advance the legislatively mandated anti-
degradation policy of the Commonwealth by ini-
tiating 'anticipate-and-preoent strategies' de-
signed to protect the state's groundwater from
any degradation thatwould be harmful to human
health or the natural environment, now or in the
future.

Since the development of the Strategy, the
GWFSC has monitored achievements consis-

tent with the goals presented in the Strategy
and, in 1990, published a Supplement to the
Strategy. This Supplement assesses the current
situation, reviews past accomplishments, and
sets an agenda for the fuhue. Copies of these
documents are available from the SWCB.

Tidewater/s groundwater is also threat-
ened by the regional problems of saltwater
intrusion, excessive groundwater withdrawal/
nonpoint sources of pollution in areas with
highly permeable soils and/or a high water
table, and contamination of confined aquifers
from improperly abandoned and improperly
constructed wells.

Underground Storage Tanks: Identify the
location of all underground storage tanks
(USTs) in the locality. There are more than
64,000 USTs in Virginia.58 A UST leak has the
potential to cause serious groundwater con-
tamination and recent EPA studies reveal

that as many as 35 percent of all USTs eventu-
ally leak.59 USTs have been identified by the
GWPSC as one of the top five priorities for
groundwater protection. The SWCB admin-

isters the Virginia Underground Storage Tank
Program and maintains a computer data base
of all USTs in Virginia. 60 For a list of USTs,
localities should contact the SWCB (see Ap-
pendbc A).

Landfills: Collect information from the De-

partment of Waste Management on ground-
water contammation occurrences relating to
landfills, dumps/ and other disposal sites.
Map the location of these occurrences, as well
as the location of all known landfills, dumps/
and disposal sites.

Hazardous Waste Facilities: Identify the lo-
cation of hazardous waste facilities in the

locality. Contact the Department of Waste
Management (DWM) for a list of these facili-
ties. DWM is also the source for sites desig-
nated as Emergency and Remedial Response
Investigation Sites (ERRIS). There are 16/000
of these sites nationally. If there is an ERRIS
site in the locality, check to see if it is on the
National Priority List (NPL) for remediation.
Over 1,000 sites nationally are on this list. 61

Waste Lagoons: Identify all VPA permitted
activities as potential sources of groundwater
contamination. This would include pits/
ponds, and lagoons for waste storage/ treat-
ment, or recycling.

Septic Systems: Estimate the location and
number of existing on-site sewage treatment
systems in the locality from the existing land
use map. The local sanitarian may be able to
help estimate numbers and locations of septic
systems, in order to identify high densities of
septic systems. Estimate the total number of
future septic systems from the future land use
map.

Pesticides and Fertilizers: From the existing
land use map, identify those areas of the
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locality that are primarily in agricultural crop
production and use pesticides and fertilizers.
The Soil Conservation Service (SCS), Soil and
Water Conservation District (SWCD), and
the Cooperative Extension Service may be
able to provide additional information.

Pollution Remediation Program: Identify
the location of all groundwater pollution com-
plaints registered through the SWCB's Pollu-
tion Remediation Program (PReP).

Wells: From local health department records
and any other information available/ develop
a list of unproperly abandoned or improperly
constructed wells. These wells can serve as a
direct conduit for contaminants to flow into

groundwater.

Mines: The Department of Mines/ Minerals,
and Energy (DMME) regulates all mining
andmining-related activities. Contact DMME
for information on mining in the locality.

STEP SEVEN1

STEP SIX

Determine future demand for both surface water
and groundwater supply.

Localities should evaluate growth pro-
jections to determine future water need. The
growth projections should identify potential
rate/ amount, and location of population in-
creases. A build-out analysis based on allow-
able zoning may be particularly helpful. This
information should then be compared with
the information that has already been col-
lected on water supplies to determine which
water resources will experience increased
demands. The water systems within each
planning unit can then be evaluated to deter-
mine if capacities are adequate to support the
projected growth.

Evaluate impacts on water supply cfuality in rela-
lion to future land use and population growth.

Growth places demands on water sup-
ply, and has the potential to significantly
impact water quality. Proposed growth areas
should be evaluated relative to their potential
water quality impacts. Using the watershed
planning units/ potential growth within each
planning unit should be evaluated to deter-
mine effects on each water system.

STEP EIGHT

Develop alternative growth and development sce-
nanos.

Based on the potential impacts of
growth/ localities should develop alternative
growth and development scenarios to inves-
tigate ways to minimize impacts on water
quality and supply while maximizing eco-
nomic benefits. An adequate water supply is
a key factor in attracting growth. Planning to
direct growth mto suitable areas and away
from sensitive areas will reduce long term
costs and maximize economic benefit. This

should help enhance the cost-effectiveness of
local government service delivery and op-
portunities for economic development.

PLAN FORMULATION AND POLICY
DEVELOPMENT

To comply with the Act and Regula-
tions, local governments will need to develop
an overall policy framework which estab-
lishes appropriate responses to ensure an
adequate water supply free from pollution.
Based upon an analysis of collected data and
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an evaluation of alternative growth and de-
velopment scenarios/ policies should be de-
veloped and adopted to address local water
supply protection issues and the larger issue
of water resource management. The adopted
polides should be interrelated with other plan
policies such as economic development poli-
cies, growth areas and appropriate densities.

The local comprehensive plan should
include a discussion of alternatives consid-

ered, as well as a discussion of the scope and
importance of potable water supply protec-
tion (§ 5. 6. A. 2. c). The relationship between
water supply protection policies and other
land use and economic development policies
should also be analyzed. If water supply
protection policies are in conflict with other
policies, these conflicts must be reconciled.
For example, the future land use plan may
designate a growth area within a future drink-
ing water supply watershed. If the locality
has no other future water supplies from which
to draw, the growth area should be located
elsewhere or modified so that development
minimizes impacts on the water supply.

The comprehensive plan should, at a
minimum, include policies to ensure the most
appropriate water supply protection strate-
gies will be utilized to provide high quality
drinking water to the citizens of the locality.
These policies should address a range of is-
sues relating to water supply

. water quality protection;

. water supply conservation and allocation;

. regional cooperation; and

. comprehensive water resource manage-
ment.

Water Quality Protection

Water supply must be protected from
existing and potential pollution. This re-
quires the identification and protection of
sensitive areas. For surface water/ pollution
sources should be regulated or restricted
within the supply's contributing watershed.
Strong plan policies establishing a protection
strategy for critical watersheds will reduce
the need for costly water treatment and in-
crease the life of the water supply by reducing
the rate of eutrophication. For a river water
supply, watershed protection is more diffi-
cult since the watershed of the supply is ex-
tensive and usually goes far beyond local
jurisdictional boundaries.

Groundwater protection is very im-
portant since a groundwater supply is diffi-
cult or impossible to purify once it becomes
contaminated. Groundwater protection is
more cost-effective than remediation. 62 Lo-
calities identified as State Groundwater

Management Areas should prioritize their
groundwater protection policies. These areas
have been identified as having significant
groundwater quality or quantity problems.
These localities should also consider water

supply sources other than groundwater for
future supplies.

Local policies should specifically ad-
dress protection of sensitive areas including
critical groundwater recharge areas and
zones of contribution. The greatest potential
for groundwater contamination occurs in
these areas. For this reason, land use and
development must be carefully managed.

Groundwater recharge areas should
be evaluated in terms of their significance and
their ability to be managed. Deep flow re-

VI-51
8/91



charge areas are the most important recharge
areas to protect. These areas recharge re-
gional flow systems which involve deep aqui-
fer systems. In these areas, water will flow
deeper into the aquifer than in recharge areas
for local flow systems. Pollutants introduced
into these areas tend to travel farther and

contaminate greater volumes of groundwa-
ter. 63

Land use, ground cover, soil perme-
ability/ and geology are important factors in
evaluating the most important groundwater
recharge areas. Undeveloped areas are im-
portant to protect since they are relatively
unpolluted and can be managed easily. The
recharge areas for consolidated aquifers/ such
as those in the coastal plain, tend to occupy
smaller areas where the aquifer is not over-
lain by impervious material. 64 Local policies
should identify and prioritize the e critical
areas for future protection.

The identification and protection of
the zone of contribution associated with a

public well is known as wellhead protection.
A recent study has found that Virginia locali-
ties have need for wellhead protection and
that the authority exists to use planning and
zoning to establish a comprehensive well-
head protection program. 65 This finding is
consistent with 1986 Amendments to the fed-

eral Safe Drinking Water Act which estab-
lished a Wellhead Protection Program to pro-
tect ground waters that supply drinking wa-
ter supply wells. " The Environmental Pro-
tection Agency has a number of publications
providing information and assistance in de-
veloping a locai wellhead protection pro-
gram. 67 Local policies should address inclu-
sion of wellhead protection areas in their
water supply protection strategy.

Water Supply Conservation and
Allocation

Localities should plan for levels of
development that will not exceed water sup-
plv capacity. Water supply capacity should
serve as a major factor in designating appro-
priate levels of development density. A fail-
ure to limit densities may result in supply
drawdown and associated impacts/ includ-
ing higher pollutant concentrations.

Development of private water sources
within a locality raises three major questions:
(i) is adequate water available in well areas to
supply all of the dwelling units at build-out;
(it) will the development of individual wells
c ^lete groundwater resources; and (iii) can
individual wells be developed without being
contaminated by septic systems? Groundwa-
ter withdrawal is a cumulative problem: one
withdrawal may seem harmless/ but all with-
drawals together can cause severe ground-
water depletion and exacerbate degradation.
Importantly, plan policies should address the
cumulative impacts of many small withdraw-
als from the groundwater supply.

Water conservation can be an impor-
tant tool in protecting the capacity of a water
supply. If conservation is used proactively/
localities can ensure adequate provision of
water even during periods of drought. Water
». ; .:-ervation also has the benefits of indi-

' .. d savings from lowered water supply
.'sk and/ if an education program is admin-

--tere. "/ allows for heightened public aware-
ss oi the importance of water conservation.

policies should address water conserva-

uou in its water supply protection program.
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In areas of existing development, wa-
ter conservation measures can be employed
to extend the capacity of a water supply to
sustam development. Several Tidewater lo-
calities have instituted voluntary water con-
servation during periods of peak water us-
age. Water supply rationing is the most dras-
tie of water conservation measures. Ration-

ing has also been used in Tidewater during
drought times. Another water conservation
strategy is requiring water-conserving plumb-
ing fixtures through the local building code.
Some localities have instituted programs and
incentives to encourage or require retrofit-
ting existing structures with such devices.

Consistent with growth and develop-
ment policies, localities can also address the
issue of allocation of water resources in their

plan policies. Allocation policies can address
expansion priorities for public water systems
and priorities for allocationof water resources.
Minnesota, for example, has established pri-
orities as follows:

1.
2.
3.

4.

5.

Domestic water supply;
Other withdrawals less than 10,000 GPD;

Agricultural irrigation (less than 10, 000
gpd) and processing of agricultural prod-
ucts;

Power generation withdrawals over 10,000
gpd;and
Other withdrawals over 10,000 gpd. 68

Allocation and expansion priorities should
be established within the plan to guide future
economic development within the locality

Regional Cooperation

Water resources are a regional concern
and localities should work together to de-
velop regional water supply policies. Surface
and groundwater resources often flow across
political boundaries. Entire watersheds, not
just the area within a locality/ should be con-
sidered when developing water supply plan
policies. This is especially relevant for river
supplies. Entire groundwater aquifers should
also be considered in regional polides. This
system is extensive, especially in the coastal
plain where the aquifers run the width of the
region. Without a regional approach and
regional cooperation, localities will not be
able to properly protect their resources and
may actually work against one another in
their protection efforts.

In Northern Virginia, regional coop-
eration between all jurisdictions located
within the Occoquan reservoir's watershed
has protected that water supply from in-
creased levels of nonpoint source pollution.
Albemarle County and the City of
Charlottesville have also cooperated in pro-
tecting their mutual water supplies.

Comprehensive Water Resource
Management

Ideally, localities should develop a
comprehensive water resource management
plan which establishes policies and recom-
mendations for each hydrologic unit within
the locality and region. As a part of the
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comprehensive plan, a water resource man-
agement plan would provide guidance for
local government decision-making. While
the plan would place emphasis on provision
of potable water supplies, the plan should
also be linked to other policies addressing the
protection and use of all waters adjacent to
and within the locality. This activity could be
part of a long-term planning process to be
considered for funding.

MAPPING

Several maps could be generated for
inclusion in the comprehensive plan, based
on information identified in the data collec-

tion and analysis section. The basis of all of
these maps is the hydrologic units (HUs)
discussed in STEP ONE. It is important to
establish HUs or locally-derived watersheds
as the planning area boundaries m the plan so
that citizens and elected officials are made

aware of the impacts of land use and develop-
ment on water quality within each HU. HU
boundaries should be the base unit for all

mapping and should be the basis of plan
recommendations. This focus on HUs as the

logical planning unit will reinforce the corre-
lation between land use and development
intensity, land use controls, and water qual-
ity.

Specific plan maps should identify sen-
sitive areas which have potential to signifi-
cantly impact water supply. Maps depicting
wellhead protection areas and aquifer re-
charge areas for groundwater and water sup-
ply watersheds for surface water will be par-
ticulariy important. Ot.' .. information or
criteria used to designate specific areas for
water supply protection should also be in-
eluded.

As one of the most important elements
of the plan, the future land use map should
designate land use and the intensity of devel-
opment consistent with water supply avail-
ability and water quality protection.

Jurisdictions which are dependent on
groundwater should consider including in
the plan details of the hydrologic cycle and
effects of human involvement on that cycle/
to educate citizens on groundwater concerns.
These localities should also consider DRAS-

TIC mapping and groundwater flow model-
ling as important mapping information for
inclusion in the comprehensive plan.

IMPLEMENTATION

Localities have numerous tools with

which to implement a water supply protec-
tion strategy. With these tools, localities can
ensure that residents will have an adequate,
high quality supply of drinking water into the
future. These tools can address the issue of

water supply and quality through land use
and development controls. 69

Planning for growth based on the ca-
pacity of a water supply to sustain such growth
is the primary method of ensuring adequate
water supply. Failure to do this can result in
overpopulation of certain areas and serious
water supply problems for which solutions
are often expensive. The zoning ordinance
can be used to regulate the level of growth
planned for an area. The level of density
permitted by the zoning ordinance should be
reviewed and revised if necessary to deter-
mine appropriateness to water supply capac-
ity.
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Albemarle County, Virginia depends on sur-
face water resources for its (and the City of
Charlottesville's) drinking water. In light of
this dependence on surface water, the County
instituted a management plan for all drinking
water supply watersheds.

This management plan includes:

- Runoff Control Ordinance - "to protect against
and minimize the pollution and eutrophication
of the public drinking water supply impound-
ments resulting from land development in the
watershed areas."

- Rezoned all publicly owned properties except
school sites within water supply watersheds to
a conservation district designation.

- Construction of a $5.3 million sewer intercep-
tor and a $5 million sewage collection system
for a community in a water supply watershed to
eliminate several point discharges and failing
septic systems. Construction of a sedimenta-
tion basin has also been proposed to alleviate
non-point discharge in the community.

- The 1977 Comprehensive Plan was amended
to remove all land in one water supply water-
shed from the ."Urban Area" designation.

The county underwent a comprehensive
rezoning which placed major limitations on
development in the "Rural Area" designated
parts of the county. Special Use permits re-
quirements addressed proposed developments
located within water supply watersheds.

- The Comprehensive Plan was amended in
1982 which removed "Growth Areas" designa-
tions from four communities within water sup-
ply watersheds. These areas were later rezoned
to "Rural Areas."

- Other activities are ongoing to continue pro-
tecting the county's water supply watersheds.

Source: Albemarle County,T7ie Comprehensive
PlanforAlbermarle County 1989-2010, 1989

Amending Local Ordinances

OVERLAY DISTRICTS FOR WATER SUPPLY

PROTECTION

The zoning ordinance is the primary
tool for protecting water supply quality. Zon-
ing overlay districts can be used to protect
critical areas within a locality that, ifimprop-
erly developed/ have the potential to impair a
water supply. Watershed protection over-
lays have been implemented effectively in a
number of Virginia communities to protect
drinking water impoundments. 70 Use and
density restrictions/ performance standards,
and specific design criteria applying within
the overlay can ensure the water supply is
protected from contamination.

Implementing aquifer recharge over-
lay districts can protect the both the quality
and quantity of groundwater. Impervious
surface restrictions/ density limitations/ and
standards to ensure that stormwater runoffis

retained on-site allow for the recharge of the
aquifer. 71 The overlay district mechanism can
also be an effective tool for managing land
use and development within public wellhead
protection areas. This technique can apply
special use restrictions and best management
practices which, if used in conjunction with
emergency response plans/ may be especially
helpful in protecting public groundwater
supplies. 72

In areas not to be served by public
water/ community water systems are pre-
ferred where provided with strict require-
ments for well lot size and location73 Locali-

ties should consider increasing the horizontal
stand-off distance between septic systems and
wells to reduce the potential for well contami-
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nation from septic effluent. This is especially
important in highly permeable soils where
contaminants can move quickly through the
soil with minimal treatment. It is also impor-
tant where the location of the well is down

gradient from the septic system.

OPEN SPACE STANDARDS

Mandatory open space allows for man-
agement of sensitive areas to ensure their
continued protection. Open space also pro-
mates infiltration, protects indigenous veg-
etation and wetlands resources, and reduces
stormwater runoff. Open space standards
are applicable in all sensitive area designa-
tions and have been used by several Virginia
localities. 74 Open space requirements achieve
numerous benefits and should be integrated
with other plan policies for public access,
parks and recreation, rural preservation/ and
site design.

MANDATORY CONNECTIONS

Capital facilities planning used with
the zoning ordinance can be an effective tool
for managing growth within identified sensi-
tive areas. Public utilities should be kept out
of sensitive areas to discourage high density
development in these areas. Public utility
expansion should also be phased to maintain
appropriate growth rates in and around de-
veloping areas.

Requiring mandatory connection to
municipal water and sewer systems supports
appropriate system design standards and re-
duces negative impacts from private water
and septic systems. Individual wells, if im-
properly constructed or maintained, can pro-
vide a direct conduit for pollution to enter

and contaminate groundwater. Limiting the
number of septic systems reduces the poten-
tial for groundwater contamination from sep-
tie effluent.

LANDSCAPE AND TREE PRESERVATION ORDINANCES

Landscaping and tree preservation
ordmances can be used to minimize turf area/
discourage exotic plant species which require
frequent watering, and encourage the preser-
vation of indigenous and drought tolerant
species which do not require watering. In
addition, indigenous species require little, if
any, fertilizer and minimize potential for ni-
trate pollution. These ordinances can also be
used with the zoning ordinance to promote
open space/ preserve woodlands, and mini-
mize impervious surface.

These ordinances could be used to pro-
mate water conservation, as well as open
space and screening, buffering/ and aesthetic
concerns through the implementation of ap-
propriate performance criteria and innova-
tive design.

Studies have shown that although in-
door water use is fairly constant across the
country, outdoor use varies dramatically. 75
Given this and an awareness of increasing
demands on water supplies for irrigation,
water conservation efforts directed at reduc-

ing the amounts of water used for irrigation
of lawns and other landscaping should have
the greatest impact. Many localities m the
more arid regions of the country have, out of
necessity, addressed the issue of outdoor irri-
gation and/ as a result, have established spe-
cific criteria that promote innovative/ water
conserving site and landscape design.
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Criteria that can be incorporated into a
local landscaping ordinance to help decrease
water demand include:

. minimization of turf areas;

. using drought tolerant plant species;
« appropriate soil conditioning;
. gradingforwaterflowand/orstormwater

harvesting.

Water demand and usage varies
greatly depending upon the type of land-
scape involved. Large open turf areas with no
tree cover or shading require considerably
more water than areas where turf is limited

and existing trees are retained. Although turf
can be minimized and water use reduced by
designing a greater portion of the site as deck/
patio, or driveway/ this approach intensifies
runoff and stormwater management prob-
lems and deCTeases groundwater recharge.
Homeowners and landscape professionals can
decrease impervious areas and promote wa-
ter conserving landscape design by leaving
large areas of natural vegetation in place or/
when portions of a site are not left in a natural
state/ by using large planting or mulched
beds instead of turf.

Although water conservation has not
been an expressed objective of most land-
scape ordinances/ some of the provisions in-
eluded in them also save water. Trees that

must be preserved or planted save water by
cooling the air and soil and, in turn reducmg
evaporation. Incorporating water-conserv-
ing principles into local landscape ordi-
nances would not be difficult. Specific crite-
ria have been established for many localities
that are readily available and easily adapted
to any region.

Clarke County, Virginia has incorporated
groundwater protection into its comprehensive
plan and unplemented a groundwater protec-
tion plan throughout the County. The plan was
developed because the major portion of the
County's population relies on groundwater as
their source of drinking water and groundwater
contammationhas beenaproblem in the County.

The plan consists of a number of strategies:

1. On-site wastewater treatment system
management

2. Sinkhole Ordinance
3. WeU standards

4. Underground storage tank requirements
5. Community education
6. Geographic information system

These strategies were developed after a number
of groundwater studies showed that groundwa-
ter resources in the County were vulnerable to
contamination. Septic system siting and instal-
lation requirements were developed which re-
late to soil and geology conditions of the County
more closely to those of the state. The sinkhole
ordinance protects those sensitive areas which
can act as conduits for polluted runoff to con-
taminate groundwater. Well standards were
improved to insure that new wells would not
increase the potential for groundwater pollu-
tion. Underground storage tank requirements
were developed to limit the risk of pollution by
petrochemical leakage. An education program
was instituted to inform the public of the poten-
tial for groundwater contamination and how to
reduce that risk. Finally, a geographic informa-
tion system was installed to track and analyze
nahual resource data to achieve a higher under-
standing of the County's groundwater resources.

Source: Lord Fairfax PDC, Clarhe County Groundwa-
ter Protection Plan, 1987
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Amending Local Building Codes

Building codes can be amended to re-
quire installation of low-flow fixtures which
conserve water. Low-flush toilets can reduce

the amount of water from 5 to 1.6 gallons per
flush. Low-flow showerheads also save sub-
stantial amounts of water without diminish-

ing the quality of the shower.

Using water rate structures to encour-
age conservation is possible in localities where
water is metered. For example, low water
users could be charged at a lower rate than
high water users. Peak demand rate sched-
ules could charge higher rates for water used
in excess of established levels during peak
consumption periods. Education of citizens
on the importance of water conservation can
also help conserve water within the locality.

Amending Local Health Codes

The Health Code can be amended to

increase requirements for location, size/ and
design of septic systems and other on-site
sewage disposal systems. Increasing the mini-
mum vertical separation distance between
the bottom of the septic field and the water
table can reduce the potential for groundwa-
ter contamination from that septic system. In
1991, the State Task Force on Septic Regula-
tions recommended that separation distance
a minimum of 18 inches, with at least 24
inches in very sandy soils. 76
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SHORELINE EROSION PROBLEMS AND CONTROL MEASURES

Local governments should establish an informa-
tion base from which to make policy choices about
future land use and development that will protect
the cjuality of state waters. This element of the plan
should be based upon the following:

###

c. Shoreline erosion problems and location ofero-
sion control structures[. ] (§ 5.6.A. l.c)

Virginia has over 5,000 miles of tidal
shoreline, very dynamic areas marked by the
natural process of erosion and accretion.
Human activity on or near the shoreline
tends to increase erosion. Traditionally/ ad
hoc and post-development measures have
been used to protect structures and beaches
from natural and accelerated erosion. By
considering erosion during the local compre-
hensive planning process, prior to develop-
ment/ localities may reduce or even prevent
the need for future shoreline hardening ef-
forts. A comprehensive approach would limit
development in areas not appropriate for any

Right: Building damaged by erosion in Isle of Wight
County. (James River)
Left: Farmhouse endangered by erosion on the Eastern
Shore. (Chesapeake Bay)
Source: Department of Conservation and Recreation, Division of Soil and Water

Conaavation, Shoreline Programs Bureau

type of strurtural control or where certain
shoreline hardening measures would actu-
ally worsen erosion. Natural forces which
cause shoreline erosion include wave action/

storm events where water or wind damage
occurs, and upland runoff. Grading, remov-
ing vegetation, and over-building usually
increase stormwater runoff and erosion.

Shoreline erosion also has a significant
negative effect on water quality. Initial stud-
ies have found that tidal shoreline erosion in

Virginia introduces 1.37 million pounds of
nitrogen and 0. 94 million pounds of phos-
phorus into the Chesapeake Bay each year/77
more than five percent of the total nitrogen
and 23 percent of the total phosphorus in
Virginia's controllable pollutant load. 78Sedi-
mentation in the Bay is another result of
shoreline erosion, and the U. S. Army Corps
of Engineers has estimated 15 to 20 percent of
sediment reaching the Bay from this source
could be eliminated by appropriate shoreline
erosion control projects. 79 Such a reduction in
pollution and sedimentation would/ of course/
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benefit recreational and commercial fishing
and other industries dependent upon Bay
water quality.

Both natural and structural control

techniques may be used to reduce shoreline
erosion. Careful selection of the control tech-

nique is important because using the wrong
structure may amplify erosion rates else-
where. Most conventional erosion control

methods (e. g., bulkhe. is and riprap) tend to
aggravate erosion do adrift. Furthermore,
these structures ultimately fail. Therefore/ it
is best to reduce, to the extent possible, the
need for structures through appropriate shore-
line planning. Moreover, if erosion control is
essential, the measure selected should be the
one best suited for a particular erosion prob-
lem and the existing wave climate. This selec-
tion process requires a careful assessment of
each site.

TYPES OF SHORELINES

The coastal system of Virginia exhibits
five types of natural shorelines: barrier
beaches, sand spits, tidal wetfands/ sediment
banks/ and swamp forests. 80 Because of their
susceptibility to erosion and flooding, all of
these shoreline types should be evaluated in
a local survey of existing shoreline erosion
conditions. A brief description of the five
shoreline types follows.

Barrier Beaches: Barrier beaches are inte-

grated geologic systems consisting of a sand
beach/ backed by a dune, which is in turn
backed by a wetland. These beaches are
dynamic; storm events/ waves and currents
continually remove and deposit sand from
the beach.

Sand Spits: Sand spits are emergent features
created by deposits of sand transported
longshore. This type of shoreline is even
more dynamic than a barrier beach because
the dunes/ sediment banks, or wetlands have
little stability.

Tidal Wetlands: Tidal wetlands are vegetated
marshes located adjacent to or offshore of
sediment banks and along tidal creek flood-
plains. These wetlands are resistant to nor-
mal wave activity since their matted root
systems are effective at trapping and holding
sediment in place. Additionally/ their low
elevation provides effective protection to sedi-
ment banks along the backshore by baffling
wave energy.

Sediment Banks: Sediment banks are com-

posed of various soil types such as gravel,
sand, silt/ and clay, and can be classified into
either high or low bank types. High banks are
normally eroded by rain, groundwater seep-
age, and wave action from storm events or
boat wakes. High banks are susceptible to
undercutting at the toe (base) of the bank by
high energy waves; this process leads to
slumping - collapse of material composing
the bank due to gravity. Low banks are
normally eroded by wave action. These ero-
sion processes may cause the loss of trees and
other vegetation, further decreasing shore-
line stability.

Swamp Forests: Swamp forests occur nor-
mally in the upper reaches of tributary rivers
and creeks and contain a variety of tree spe-
cies including Bald Cypress/ Black Gum/ and
Tupelo Gum. These forests are usually stable
due to the large tree root systems. However/
their vuhierability to flooding makes them
unsuitable for development.
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THE PROCESS OF SHORELINE EROSION

Daily shoreline erosion along the
Chesapeake Bay is gradual, but its cumula-
tive effect is significant. In the 100 years
between 1850 and 1950, shoreline erosion
accounted for a loss of approximately 21, 000
acres within Virginia alone. Toda/s average
erosion rate for Virginia's Bay shoreline is 0.7
feet per year, a loss of about 201 acres each
year due to erosion. 81 Certain areas of the
shoreline experience much higher shoreline
erosion rates - two or more feet per year82-

and nearly 40 miles of shoreline are eroding at
a rate exceeding five feet per year. 83

The climate affects a shoreline's rate of
erosion. Storm events and a rise in sea level

are the two climatic factors most frequently
cited. High energy storms such as northeast-
ers or hurricanes usually cause severe ero-
sion. Storm frequency/ direction, intensity/
duration/ and storm surges resulting from
wind-driven tides are all factors that deter-

mine the impact of a particular storm event. 84
Further, sea level is rising due to melting of
continental ice. As a result, higher water
levels and tides will reach normally protected
areas.

The physical factors involved in shore-
line erosion are complex and highly variable.
Planners need not be specialists in coastal
processes to prepare a land use plan which
takes these into account, although a general
understanding of factors contributing to ero-
sion will be helpful. Assessing the influence
of these factors on the local shoreline may
require assistance from a coastal engineer. A
brief description of these factors is provided
below.

Abundance of Vegetation: Submerged aquatic
vegetation (SAV) in the near-shore area and
shore grasses on either the shore bank or
beach retard the movement of sediment and
act as shock absorbers to baffle wave action.

Bank Composition: Consolidated soils (such
as day) resist erosion more effectively than
sandy, unconsolidated soils.

Bank Height: This is the vertical area located
immediately behind the beach or on the
shoreline. Bank height determines a given
erosion rate. Bank composition and height
affect erosion along Tidewater shorelines/
where a significant amount of shore is charac-
terized by bluffs. Bluffs fail due to gravity,
wave action, and freshwater runoff. Typi-
cally a bluff is weakened by runoff resulting
from rainwater flowing down the bluff face
and from groundwater seepage which occurs
because of a day layer at the base (see Fig. 6-
15).

Boat Wakes: Shorelines fronting navigation
channels are especially vulnerable to wave
action created by passing vessels.

Trees downed by shoreline erosion resulting from storms
which often pull considerable soil from bank face. (Potomac
River)

Source: Departimnt of Conservation and Recreation, Division of Soil and Water
Consen/ation, Shoreline Programs Bureau

VI-61
8/91



Depth Off-shore: Deeper water in the near-
shore area allows a larger amount of wave
energy to reach the shore. Shallower water
dissipates wave energy before it reaches the
shoreline.

Littoral Transport: This term describes the
movement of sand or sediment parallel to the
shore. This movement is caused by waves
striking the shoreline at an angle. 85

Shoreline Geometry: Irregular shorelines
break up and dissipate wave action to a greater
degree than relatively straight shorelines;
conversely, irregular shorelines can also con-
centrate wave energy by channelling waves
into a smaller area.

Shoreline Orientation: The geographic di-
rection a given shoreline faces influences the
degree of exposure to wave attack.

Wave Height This variable is determined by
the fetch (the length of open water facing the

shoreline); wind speed/ direction, and dura-
tion; and nearshore bathymetry (depth).

Wave Energy: The true destructive force/ is
proportional to wave height. The relation-
ship is not direct, but rather of a second order.
If all factors are equal, a two foot wave has
four times the energy of a one foot wave.

Width and Elevation of Sand Beach:
Stretches of sand beach act as a natural buffer

to wave action, protecting upland areas from
erosion.

TYPES OF EROSION CONTROL

Except in areas of severe erosion, a
number of options allow safe and continued
development of an eroding shoreline. If pos-
sible, sufficient building setbacks should be
established to protect development from ero-
sion or flooding during the structure's life-
time. However/ when adequate setback is not
possible or development already exists, an

BLUFF FAILURE FIGURE 6-15

n^Rale«^ ^-
Swimming pool leakage saturates and weakens soil

^i£^!ig^^^g?it%IIS^p5^
CLAY -

Surface flow erodes bluff

;- Seepage undercuts bluff face

Source: U.S. Army Corps of Engmeers^Lwn^ with the Chesapeake
Bay and Virginia's Ocean Shores, 1982
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erosion control option must be chosen. Op-
tions range from the natural to the structural
and should be chosen based on actual site

conditions. Some options are to "do noth-
ing, " relocate threatened buildings, plant veg-
etation/ provide beach nourishment/ or estab-
lish permanent structures.

"Do Nothing"

The "do-nothing" option costs nothing
and allows for natural erosion and accretion

of the shoreline. This approach generally is
unacceptable when development is already
on-site or off-site forces influence erosion

rates. The "do nothing" approach is best
suited for situations where development can
be carefully located and can incorporate site
design features to prevent erosion from off-
site sources.

Relocation

Whenever possible/ threatened build-
ings should be relocated. Again, this option
does not interfere with natural shoreline dy-
namics. Once buildings are relocated, no
control structures must be maintained. This

option may not be feasible where the
building's construction does not lend itself to
relocation or if the site is too small. Like the

"do nothing" option, a major disadvantage of
relocation is that neither technique controls
shoreline erosion.

Vegetation

This method is often called a "soft

barrier. " Vegetation such as grasses, shrubs,
trees, and wetland habitats absorbs and
breaks up wave energy. Root systems also
hold soil in place. Depending on the type
selected, vegetation can be the least expen-
sive means of shoreline stabilization. Where

appropriate/ soft barriers/natural barriers are
preferable to structural mechanisms because
of their ability to adapt to changing erosion
forces. Vegetation is especially effective in
allowing wetlands to migrate with fluctua-
tions in sea level. In case of extreme high tide,
vegetation may not be enough to provide
protection. Further, it is effective only for
low-energy shorelines. To remain functional,
vegetative barriers require periodic mainte-
nance, indudmg replacement of dead or dis-
eased vegetation. One consideration in the
placement of vegetation should be the in-
tended use of the shore. Pedestrian and ve-

hicular traffic will quickly destroy vegetation
if proper access points are not provided (see
Table 6-6).

Beach Nourishment

This method is also a softbarrier. Beach

nourishment consists of replacing sand on a
beach. Beach nourishment is especially use-
ful when the goal is to create or preserve a
recreational beach. However/ it is costly,
estimated at $1 million per mile for an open-
ocean beach and is a temporary solution at
best. 86 Like the "do nothing" option and the
relocation of buildings, nourishment does not
control shoreline erosion, but may be appro-
priate in conjunction with other measures.

Permanent Structures

Permanent structures are useful to

shield land from high energy wave action
and some structures can build up beaches on
the updrift side. However, there are poten-
daily many significant negative water quality
impacts from their use. Increased erosion
from improperly placed and constructed
structures may result in the destruction and
ultimate loss of wetlands/ tidal shores/ and
shorelinevegetation/especially downdrift and
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TYPICAL ANNUAL CURVE OF WATER LEVELS CORRELATED
WTTH TYPICAL VEGETATTVE ZONES

FIGURE 6-16

:-.

Key: MHW = M; ".-" hi?h water level
MW = N'. 1;*:, water level
MLW = Meaii iow water level

100 200 300 days
i Reed

Aquatic ; Bank
Plant Zone ' Zone

Tree Zone

Shrub
Zone

Source: Seibert, Importance of Natural Vegetation for the Protection of Banks of Streams, Rivers and Canals

SHORELINE EROSION CONTROL W^ PLA

Plants are the ultimate contra Jers of e ion on soils of any slope. They hold soil by one
principle means - their roots. On the opposi; i^e are categories of plants that have been used
successfully for erosion control. Plants shoi -natch species already found in the vicinity of
the erosion control site. In any case/ the ;e of exotic or ornamental plants should be
discouraged, since their introduction into an area can ultimately cause damage to the natural
community composition. This is only a partial list of the many wetland species being grown
by area nurseries. If you have problems locating a species, contact CBLAD for suggestions and
alternatives.
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PLANT LIST TABLE 6-6

FRESHWATER SYSTEMS BRACKISH OR ESTUARINE SYSTEMS

MARSH SPECIES

(Reed Bank Zone)

Softstem Bulrush(Scirp«s validus)
Common Threesquare(Sarpus americanus)
Soft Rush (Juncus effusus)
Cattails (Typha spp.)
Sweetflag (Acorus calamus)
Southern Wild Rice (zinzaniopsis miliacea)
Rice Cutgrass (Leersia oryzoides)

Saltmarsh Cordgrass
(Spartina alterniflora)

Big Cordgrass
(Spartina cynosuroides)

Saltmeadow Cordgrass
(Spartina patens)

Black Needlerush

(Juncus roemerianus)

SHRUBS AND GROUNDWATER SPECIES
(Shrub Zone)

Smartweed (Polygonum spp.)
Sweet Pepperbush (Clethra alnifolia)
Button Bush (Cephalanthus occidentalis)
Red Bay (Persea borbonia)
Highbush Blueberry (Vaccinium corymbosum)
Black Willow (Salix nigra)

Saltmarsh Aster(Aster tenuifolius)
Wax Myrtle (Myricacerifera)
Tidemarsh Waterhemp

(Amaranthuscannabinus)

TREES
(Tree Zone)

Red Maple (Acer rubrum)
Sweet Gum (Licfuidamber styraciflua)
Black Gum (Nyssa sylvatica)
Bald Cypress (Taxodium distichus)
Black Willow (Salix nigra)
River Birch (Betula nigra)
American Ehn (Ulmus americana)
Hackberry (Celtis occidentalis)
Willow Oak (Quercus phellos)

Live Oak (Quercus virginiana)
False Wil\ow(Baccharish almifolia)

Source: Chesapeake Bay Local Assistance Department, 1991
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off-site. It is essential to carefully select the
type of erosion control best suited to a par-
ticular erosion problem and specific shore-
line conditions. Permanent erosion control

structures may be classified as on-shore/ near-
shore/ and off-shore types.

The most common on-shore structures
are revetments and bulkheads. A revetment

consists of a graded slope covered by a filter
cloth and fine gravel/ armored by a wave-
retarding material such as rock or concrete
blocks. Revetments should be used when

natural vegetation cannot withstand the ero-
sion forces of particularly dynamic and high
energy shorelines. However, consideration
should be given to potential adverse effects,
especially loss of adjacent beaches, the effect
on recreational uses, and reduced scenic
value (see Figure 6-17).

The two most common mistakes in

revetment design are insufficient toes and
improper armor rock size. Toes prevent un-
dercutting and should be one-quarter to one-
third of the total length of the revetment.
Armor rock size is a function of expected
wave height. For example/ if a one-foot wave

requires a 10-pound stone, a two-foot wave in
the same location would reqmre an 80-pound
stone.

Bulkheads are vertical retaining walls
embedded below the base of the shoreline

and held in place by landward tie-backs.
These structures are backfilled with gravel,
soil, or similar material to bring the upland
level with the top of the bulkhead. The mate-
rials used to construct these structures (con-
crete, wood/ and steel) are inflexible, and
maintenance can be costly. A bulkhead is
effective in halting bank and shoreline ero-
sion for a particular shoreline segment and,
for this reason, may be the most commonly
used shoreline erosion control structure along
the Chesapeake Bay. However, individual
structures are often flanked by erosion, and
continued erosion may be accelerated on the
shoreline seaward of the structure. In times

of high tides/ flooding/ or extreme wave
action a bulkhead base can be scoured. This

erosion may cause the bulkhead to fail and
render the structure useless. Most impor-
tantly/ all structures built parallel to the shore-
line will ultimately fail, so carehil design and
maintenance are critical to extend the life of
bulkheads. 87

RlPRAP REVETMENT FIGURE 6-17

Note: The most stable con-
flguraticm results if the struc-
ture is designed with 2 unltsof
horizontal distance for each
unit of vertical rise.

- - -MHW'
---MLW-

Armor rock

Core stone

Filter doth

^^^... ' v
Buried toe

Source: Department of Conservation and Recreation,
Division of Soil and Water Conservation,

Shoreline Programs Bureau
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SHORELINE STABILIZATION PROJECTS - BEFORE AND AFTER FIGURE 6-18
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Undersized riprap reventement may afford only short-term shoreline stabilization. The photograph on
the left shows a riprap reventment. The riprap structure failed (photo on right) during a storm.
(Potomac River)

.

^^^..
..^.-.-^^i
/-I, -ft . ^ . -J

'' ̂ ' ̂ Lf^ '^^'
, <»-;. <. -i""4^ ,̂ .^* "". -<h'^,

* . -to "

Jt

Riprap structures should be designed and constructed to withstand expected wave energy at any given
time.

Source: Department of Conservation and Recreation, Division of Soil and Water
Conservation, Shoreline Programs Bureau
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LONGSHORE DR[FT OF SEDIMENT FIGURE 6-19

?$^^^^^
; MAINLAND

|^EM:H^,S^Ss2-^
Longshore transport

)f-"
sediment

Net transport direction
Wave
crest

Source: Copyright 1989, Duke University Press. Reprinted
by permission of the publisher.

The construction of revetments and

. Ikheads behind wetlands is often viewed

o an environmentally sensitive solution to
shoreline erosion problems. In fact, revet-
ments and bulkheads may actualh "'use
wetland destruction due to increase "e

energy created by the placement of ,
nent barriers that abruptly . > and
wave action. In addition, khead

revetments prevent plants fr;. m mig: g
landward on a gently sloping bank whe sea
levels rise. A marsh toe revetment (i.e., a
revetment c ." structed at the base of the marsh
rather than " lind the marsh), however/ can

provide prot£. ction against erosion while still
allowing for the natural migration of wet-
lands. While revetments and bulkheads can

be effective at halting bank and shoreline
erosion/ they cut off the supply of sediment to
the littoral system, once available to replenish
beaches naturally. Mechanical beach nour-
ishment may be required periodically, but is
an expensive and short-lived proposition.

Near-shore erosion control structures

include grains and jetties. A grain is a struc-
ture placed perpendicular to the shoreline for
trapping sand so the updrift beach is wid-
ened and heightened. If grains are placed
randomly or if not enough sediment is avail-
able in the littoral system, however, erosion
may be accelerated on the downdrift side of
the structure. For this reason, some states like
South Carolina have banned any new grain
construction. Low-profile grains may allow
for some natural bypassing of sediment
downdrift. A jetty is a structure placed per-
pendicular to the shoreline to prevent the
shoaling of an inlet or harbor and to impound
sediment on the updrift side. 88 Jetties can also
serve to improve access to an inlet by reduc-
ing wave height. Like grains, jetties can lead
to increased erosion on shores downdrift (see

Figure 6-19).

Off-shore erosion control structures

are large and often expensive structures like
breakwaters and artificial islands. These struc-
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RlPRAP BREAKWATER FIGURE 6-20
Note: The most stable con-
figuiaUon results if the atruc-
ture la designed with2unlts of
horizontal distance for each
unit of vertical risc.

MHW
MLW - - - -

Filter cloth
Source: Department of Conservation and Recreation,

Division of Soil and Water Conservation,
Shoreline Programs Bureau

tures are designed to modify wave action/
reduce deep-water wave energy, and pro-
mote beach nourishment. The effect of break-

waters is to allow some transport of sand;
however, the downdrift effect must still be
considered in breakwater design. Because
breakwaters are effective in protecting rela-
lively long stretches of shoreline, they ulti-
mately yield a lower cost per linear foot89

SEA LEVEL RISE

Localities must also begin to consider
the long-term effects of sea level rise, attrib-

uted principally to global warming. 90 The
burning of fossil fuels increases carbon diox-
ide and associated combustion gases in the
atmosphere, which retains heat. The net re-
suit appears to be a slight warming of the
earth's climate/ leading to thermal expansion
of the oceans and accelerated melting of con-
tinental ice. Sea level currently has a vertical
rise rate of slightly greater than one foot per
century and is expected to accelerate to sev-
eral feet per century. In low-lying areas/ one
foot of vertical sea level rise can cause a shore-

line to shift horizontally by as much as 1000
feet over 100 years (See Figure 6-21). 91

SHORELINE EROSION AND SEA LEVEL RISE FIGURE 6-21

Sea level 1987

Sea level 1887

FEET OF EROSION
(100-1000)

Source: Copyright 1989, Duke University Press. Reprinted
by permission of the publisher.
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EFFECT OF SEA LEVEL RISE ON WETLAND FIGURE 6-22
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Source: Adapted from U.S. Environmental Protecdon Agency, Greenhouse Effect, Sea Level Rise and Coastal Wetlands, 1987

Decisions about shoreline hardening
will, in some cases/ affect the ability of the
shore to withstand gradual sea level rise.
Figure 6-22 illustrates the danger of building
a bulkhead behind wetlands/ preventing the
formation of new marshes as existing areas
are inundated. Since comprehensive plan-
ning typically covers a 15 - 20 year horizon, it
is critical that plans and plan revisions incor-
porate measures to accommodate anticipated
sea level rise and its effect on the shoreline
environment.

DATA COLLECTION AND ANALYSIS

The information base used to deter-

mine the character and density of future shore-
line development and comprehensive solu-
tions for abating shoreline erosion should
include an assessment of local shoreline ero-

sion conditions and an inventory of existing

erosion control structures. The data base

should include the following:

. Examination of existing shoreline condi-
dons on a shoreline reach basis.

. Inventory of the type and location of exist-
ing erosion control structures.

. Identification and mapping of critically
eroding areas.

. Analysis of the effectiveness of existing
structures.

. Analysis of shoreline conditions in rela-
tion to existing and proposed land use.

The process of collecting and analyzing shore-
line erosion data is described in greater detail
the following pages.
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STEP ONE J
Determine planning units.

The most readily available data for
local shoreline conditions are m the Shoreline

Situation Reports prepared by the Virginia
Institute of Marine Science CVIMS). Although
somewhat dated/ the Reports are the only
comprehensive resource currently available.
The Reports present information on shoreline
types, upland land use/ erosion rates/ and the
location of existing erosion control structures
for localities in the Tidewater region. Assis-
tance from VIMS or the Department of Con-
servation and Recreation, Division of Soil and
Water Conservation, Shoreline Programs
Bureau, can help local planners divide the
shoreline into reaches. Reaches are segments

of shoreline (a few yards to miles) where
shoreline processes and materials are similar.
Reaches become the planning units for shore-
line management (see Figure 6-23).

STEP TWO 1
Determine existing erosion rates for each

reach; define ranges for low, medium, and high
rates of erosion; and identify critically eroding
areas of the shoreline.

Again/ the Shoreline Situation Reports
provide a base of information from which to
begin. Although erosion rates included in
these reports were, in most cases/ calculated
ten to fifteen years ago, the rates are based
upon historic trends which indicate relative
changes in the shoreline. Erosion can be

EXAMPLE OF REACH DELINEATION FIGURE 6-23

MAP 4A
PISCATAWAY CREEK
Segment 2 and SubsegmentslC

i', /' /a*, ^y i

;' / '; ^fw^\^ .. - -ftirvi
^.. ! <-<';-'/'^^1
:'. v.r
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" \ " '^-.. : r^:'?5^ ... ^\} //I ;\ ' V.-..: c^TS.^. ... ^'\} /1\ ;S ̂ ^^M^p ;;-. _:-7,^^
Source: Virginia Institute of Marine

Science, Shoreline Situation
Report for Essex County,
1976

= SegmentBoundary. Segments are groups of subsegments.
Segmen t boundaries are determined by physiographic fea-
hires such as necks or peninsulas between tidal creeks.

= Subsegment Boundary, hi the Shoreline Situation Reports,
subsegments correspond to reaches in that the pattern of
erosion or accretion is sunliai. Subsegment/reach length
may vary from a few hundred to several thousand feet.
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characterized as slight, moderate, or severe.
The Shoreline Situation Reports define erosion
categories as follows:

slight - less than one foot per year;
moderate - one to three feet per year;
severe - more than three feet per year.

By using these definitions, local staffs
can create a standard for evaluating erosion
rates for each reach. However, specific rates
may be utilized to project the annual rate of
property loss along a given shoreline reach if
more detailed information is needed.

Whether areas of erosion are consid-

ered critical or non-critical will depend largely
upon whether structures are threatened by
retreating shoreline and whether the threat is
immediate. Making this determination will
involve an evaluation of existing land devel-
opment/ assessmg erosion rates/ and project-
ing when structures could be lost. To facili-
tate this analysis, after critically eroding areas
have been identified they should be mapped
as an overlay to the land use map.

STEP THREE

Inventory and map the type and loc. dion ofexist-
ing erosion control structures.

The optimal approach to u step in-
volves an inventory of existing er 5n con-
tro' s iructures and can be accomplisned at the
same time as Step Two. The Reports will
provide a base of information on the location
of erosion control structures which may be
updated by field surveys as necessary.

However, field surveys can be a very
labor intensive process and difficult for some
localities to do. As an alternative, local staff

The Comprehensive Coastal Inventory (CCI) is
a digitized mapping project which assembles
resource data on a series of coverages and stores
data in a Geographic Information System (CIS)
database. Coverages include: tidal wetlands,
Baylor Ground leases, shoreline position, and
geological and physiographic features of the
coastal environment. Pertaining to shoreline
erosion, the CCI database will include suchvari-
ables as erosion/accretion rates; a sediment in-
ventory identifying grain size parameters, i.e.,
percent gravel, sand, silt; shoreline type; storm
surge inundation based on beach slope and tidal
data; and upland land use. This information will
be available to local governments through the
Coastal Resource Management Division of the
Virginia Council on the Envuronment (COE).
VIMS is scheduled to complete the initial phases
of the CCI project as follows:

July, 1991 - Northern Neck
July, 1992 - Middle Peninsula
July, 1993 - Peninsula
July, 1994 - Eastern Shore
July, 1995 - Souihside

Some information for the Northern Neck and

the Middle Peninsula is currently available
through COE.

1 mds Boar;

fi the Virg
m. ; , ; m (VMRC
volved wetland;

may decide to augment the Shoreline Situation
wt data by reviewing Wetlands Board
ruts and se :ng citizen input. The local

all have permit records on
Marine Resources Com-

or projects which have in-
A citizens' come- ttee com-

posed of prop"; rty owners along the shoreline
could also provide a significant amount of
information regarding shoreline conditions.
The r^^st important aspect of this step is not
me" ietermining the number of shoreline
str es, but evaluating the structures in
lig . other information such as erosion
rates for local reaches. By doing so/ local
governments can determine whether exist-
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ing permanent structures are effective and
identify reaches where structures are aggra-
vating erosion updrift.

Whether a locality decides to perform
an itemized inventory or to conduct a less
detailed investigation/ the data should be
mapped by reach. Preparing an overlay to
the existing land use map will help with the
analysis discussed in Step Seven.

Another effort in progress at VIMS, in coopera-
tion with the Department of Conservation and
Reaeation (DCR), Division of Soil and Water
Conservation (DSWC), is the Bank Erosion Im-
pact Study. The study will include a digital data
base delineating shoreline defense structures
along 1600 miles of tidal shoreline. The shidy is
directed toward analyzing the decrease in nutri-
ents eroded into the Chesapeake Bay due to
shoreline hardening. Using historic erosion
rates estimated over 89 years (1855 to 1944) the
study will compute the volume of sediment
kept from the Bay behveen 1985 and 1990 by
mapping the position of various types of shore-
line defense struchires. Land use conditions for

1985 and 1990 are also included in the project's
database. The digital database, stored in the
VIMS CCI Geographic Information System, is
expected to be available through DWSC in May
1991. This information is recommended as a

primary source of data for identifying the loca-
tion of shoreline erosion control structures.

STEP FOUR1
Conduct selective field suroeys/site assessments.

Although the Comprehensive Coastal
Inventory Program (CCI) at VIMS is updat-
ing available data on shoreline conditions,
most Tidewater jurisdictions will not have
the benefit of CCI reports prior to beginning
timely comprehensive plan revisions. For
most localities, the identification of critically

eroding areas will require a comparison of
current conditions with historical data on the

shoreline. A comparison of aerial photos
taken at different points in time may be use-
ful; some aerial photos are available from the
Virginia Department of Transportation/ U.S.
Geological Survey, and USDA Agricultural
Stabilization and Conservation Service. Ide-

ally, site visits should be made to structurally
modified areas in order to determine the im-
pacts and effectiveness of erosion control
structures on the shoreline, particularly along
adjacent reaches. It is important to observe
evidence of scouring around the base of per-
manent stmctures and evidence of shoreline
erosion downdrift.

STEP FIVE

Identify and map areas where control structures
should be avoided.

For somereaches, storm frequency and
intensity and shoreline geometry and orien-
tation will rule out the construction of perma-
nent erosion control structures. Further,
where existing structures have aggravated
erosion rates downdrift, as determined in
Step Four, additional structural erosion con-
trols should be prohibited/ with exceptions
made only when necessary to prevent the loss
of an existing building. This analysis will
require technical advice from a shoreline en-
gineer. The Shoreline Programs Bureau of
the DSWC may be able to assist (see Appen-
dbcA).

STEP SIX

Identify areas which require stabilization.

Based on prior evaluation/ identify and
prioritize areas for shoreline erosion manage-
ment efforts. This evaluation should include
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an assessment of4l©Jype of control measure
most appropriate for shoreline conditions.
For example, vegetation is likelyh^at?e: ad-
equate in areas experiencing a rela^%^islow
rate of erosion or where existing steuctures
are not immediately threatened. On-thepther
hand/ there may be areas where some sort of
permanent structure is required to provide
protection from a rapidly retreating shore-
line. Shorelines exposed to large fetches and
high energy wave climates would not be suited
for revegetation. 92 The following is general
guidance regardmg appropriate control mea-
sures for various wave climates; however, it
must be stressed that each shore reach will

require individual evaluation:

Low wave energy/ i.e. small tidal creeks: rec-
ommended measures include marsh enhance-

ment by grooming and implantation/ bank
grading, beach fill/ stone structures to main-
tain the beach fill, and small stone revetments
if needed. The use of vegetation/ both along
the shoreline and on the upland, is highly
recommended. Boat wakes can create ero-

sion problems in small creeks/ and this should
be taken into consideration.

Medium wave energy, i. e. along the main
tributary estuaries (James, York, Potomac/
and Rappahannock Rivers): recommended
measures include bank grading, stone revet-
ments, headland breakwaters with beach fill,

and, where possible, marsh implantation.

High wave energy, i.e. along the main stem of
the Bay: recommended measures include the
same basic measures as for medium wave

energy climates/ but on a larger scale (e. g.
larger rock size and broader beach fill). 93

Priorities should be established based

upon whether erosion is severe/ moderate/ or
slight and whether areas are considered criti-
cal or non-critical. The stabilization guide-
lines by reach should then be keyed to the
land use map.

STEP SEVEN

Examine shoreline areas characterized by high
erosion rates in relation to existing and proposed
land use.

It will be necessary to evaluate exist-
ing and proposed land use in light of the data
collected on erosion rates and shoreline con-

ditions within each reach. By assessing ero-
sion rates in relation to adjacent land use, it
can be determined whether the type and/or
intensity of land use has or will have an
impact on erosion rates. Preparing a "plan-
ning factors" map to be used in conjunction
(possibly as an overlay) with the land use
map may be the best way to conduct this
analysis. Planning factors in this case would
include the degree of severe, moderate, and
slight erosion and erosion stabilization pri-
orities for the localit/s shoreline. Consider-
ing the relation between these factors and the
land use map will allow identification of ar-
eas of conflict between existing and proposed
land uses and areas targeted for shoreline
stabilization.

The findings in Step Two relating to
projected loss of property due to erosion
should also be analyzed in terms of the land
use plan. Then, existing setback require-
ments for future development should be
evaluated in light of erosion rates. If the data
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collected in each preceding step has been
prepared as an overlay to the land use plan
map, areas of potential conflict between land
uses and natural processes may be readily
identified.

STEP EIGHT 1
Consider shoreline management alternatives.

A locality should consider a number of
shoreline management strategies before mak-
ing policy determinations. With this analy-
sis, a jurisdiction will most likely have several
options/ depending upon the spedfic circum-
stances.

One strategy would be to leave shore-
line protection up to individual property
owners; this may or may not include provi-
sions for local government oversight to en-
sure a coordinated strategy. Another, and
recommended, alternative would be the de-

velopment of a comprehensive shoreline
management plan in order to ensure the most
appropriate erosion mitigation strategies for
the protection of the jurisdiction's entire
shoreline. This alternative may include the
designation of certain reaches where only
vegetative protection measures may be used,
limiting structural measures to the areas where
they are necessary and most effective. The
policy discussion in the local comprehensive
plan as required by the Regulations will ne-
cessitate a discussion of alternatives consid-

ered and justification of the final selection.

STEP NINE 1
Revise future land uses or intensities based on
shoreline inventory findings.

At a minimum/ localities should con-
sider appropriate revisions to the land use

plan map in light of shoreline factors and the
feasibility of various erosion management
techniques. For example, a critically eroding
shoreline in a reach where intense develop-
ment is proposed presents a dear land use
conflict. A revision to the land use plan may
avoid altogether the need for costly erosion
control measures which would provide only
a temporary solution. Again, a locality may
have a number of options in such a situation,
depending upon the circumstances.

One option would entail the recom-
mendation of other, more appropriate land
uses along the shore. Planning for the even-
tual acquisition of extremely vulnerable ar-
eas for public open space could be another
option. Another strategy would be to reduce
the intensity of allowable development.
Amendments to the zoning ordinance may
implement shoreline protection goals by es-
tablishing spedal setbacks so new develop-
ment would be out of the projected range of
shoreline erosion for a spedfied duration.
Open space subdivision or cluster housing
provisions could offset the loss of develop-
able area with little effect on overall intensity
of development.

PLAN FORMULATION AND POLIO'
DEVELOPMENT

To comply with the Act and Regula-
tions/ local governments will need to develop
an overall policy framework which estab-
lishes appropriate responses to shoreline ero-
sion. Based upon shoreline data and an evalu-
ation of the technical merits of various shore-
line stabilization techniques and their suit-
ability for different shoreline environments/
policies should be developed and adopted to
address local shoreline erosion problems and
mitigation structures.
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The local comprehensive plan should
include a discussion of the alternatives con-

sidered/ as well as a discussion of the local

scope and importance of the issue (§5. 6.A.2. c. ).
The relationship between shoreline erosion
policies and other land use and economic
developmentpolides should also be analyzed.
If shoreline erosion policies are in conflict
with policies in other areas, any conflicts must
be reconciled. For example, a locality may
have a redevelopment strategy involving
more intense use of the shoreline. If the

targeted area is subject to rapid erosion/ and
costly and extensive shoreline hardening
would be required to make more intense use
feasible, local decision makers will have to
evaluate the financial and environmental

impacts of such an undertaking. Protecting
productive shellfish grounds is an example
where economic and environmental factors

may combine to make an expensive project
economically feasible.

The comprehensive plan should, at a
minimum, include a policy or policies to en-
sure that the most appropriate shoreline man-
agement strategies will be utilized to protect
property from erosion. General policies
should be established so that shoreline devel-

opment is managed to avoid or reduce reli-
ance on structural erosion controls. This might
mean that intense development would be
allowed only beyond a certain distance from
the shore.

A related policy to protect existing
structures on or near eroding shorelines could
stipulate that permanent erosion control struc-
tures be utilized only as a last resort, particu-
larly along the shore updrift of severely erod-
ing areas. Incentives which can be used to
encourage nonstructural controls in place of

structural controls/ where appropriate, should
be addressed. Local policy should stipulate a
coordinated shore protection strategy where
property owners are encouraged to utilize
the most appropriate shoreline protection
measures. Establishingastrongpolicyframe-
work for such a comprehensive strategy will
provide the foundation for a detailed shore-
line management plan as an important future
plan element.

A a matter of policy, local govem-
ments should consider how the comprehen-
sive plan can be used by the local Wetlands
Board. If the plan incorporates a shoreline
management component which specifies the
most appropriate controls for each reach, such
an element will help create comprehensive
solutions to shoreline erosion problems and
provide additional guidance aiding the deci-
sion-making of permitting authorities.

Shoreline Management Plans

In order to effectively address the is-
sue of shoreline erosion and develop a coor-
dinated strategy for appropriate erosion con-
trol/ local governments should undertake
preparation of comprehensive shoreline
managment plans. These plans should
spedficly include policies and recommenda-
tions for each reach within the jurisdiction.
Such a management plan would strengthen
the utility of the comprehensive plan as a tool
for local decision makers, including the local
Wetlands Board. While the emphasis would
be erosion control, a comprehensive shore-
line plan should integrate a broader range of
shoreline management policies/ such as im-
proving public access and protecting unal-
tered coves and shorelines. 94
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MAPPING

If analysis indicates that land uses
should be revised in light of shoreline condi-
tions, the future land use map must be
amended. Other maps can be considered for
inclusion in the plan that are useful for dis-
playing backgound data. Maps depicting
reach delineations, shoreline erosion rates/
and critically eroding areas will be especially
effective in support of final plan recommen-
dations. A map or maps showing the location
of existing control structures and summariz-
ing shoreline conditions may also be helpful.
A more detailed shoreline management plan
might include mapping which identifies the
appropriate control measures for each reach.

Since the scale of the general land use
map would likely be ineffective in displaying
data by reach, a map showing reach bound-
aries might be prepared as an overlay to local
hydrologic units or other planning areas.
Ultimately/ the more detailed management
plan might display background data and plan
recommendations at a tax map or zoning map
scale.

IMPLEMENTATION

The first step in implementing shore-
line management policies is adoption of the
amended local comprehensive plan in order
to guide future activity. The amendment
should include a thorough discussion of the
benefits and hazards of various types of ero-
sion mitigation strategies and should also
establish shoreline protection priorities. Once
plan policies or the shoreline erosion control
element of the comprehensive plan has been
adopted, the local Wetlands Board should
refer to the document in the course of its

permit review process in order to ensure de-
cisions are in accordance with the plan.

The zoning ordinance should be
amended to establish necessary shoreline set-
backs. In any district where it has been deter-
mined that structural shoreline hardening in
reaches in the district will have damaging
impacts on adjacent reaches, shoreline hard-
ening should be prohibited or conditioned.

The City ofHampton's Beachfront Master Plan
includes a recommendation for the City to
stabiUze privately owned shorelines inexchange
for pub lie access to private beaches. This policy
is designed to provide an incentive to owners to
relinquish some of theu- property rights as a
trade off for improved shoreline protection and
also better beach access. Localities implement-
ing shoreline management districts might use a
similar strategy to increase public access along
their waterfront.

Localities may wish to consider adopt-
ing an overlay district in order to implement
the plan policies for appropriate erosion pro-
tection. An overlay district could be particu-
larly effective in reconciling management
strategies by reach with property boundaries
and zoning lines. The creation of special
shoreline management districts for critically
eroding areas may be another method of
implementing plan policies and a more com-
prehensive strategy for addressing shoreline
problems. Local governments could also
amend their Chesapeake Bay Preservation
Area Overlay District, where applicable.

The community facilities planning pro-
cess is another vehicle to achieve shoreline

protection. Planning for the extension of
public facilities/ including shoreline stabili-
zation, should steer facilities away from vul-
nerable shoreline areas and toward areas most

suitable for development/ given shoreline con-
ditions. This process also enables a locality to
plan for the purchase of particularly sensitive
shoreline segments.
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PUBLIC AND PRIVATE ACCESS TO WATERFRONT AREAS

At a minimum, local governments should prepare
policy statements for inclusion in the plan on the
following issues:

###

(3) Relationship of land use to commercial and
recreational fisheries;
(4) Appropriate density for docks and piers;
(5) public and private access to waterfront areas
and effect on water quality. (§ 5.6.A.2.b)

Public and private demand for access
to waterfront areas continues to grow m Tide-
water Virginia. Waterfront property values
have steadily increased/ as population growth
in the Tidewater area intensifies develop-
ment pressures on areas proximate to water
resources. Much of this development focus is
adjacent to tidal creeks and tributary rivers
where often the most environmentally sensi-
tive features are located. These areas are

tremendously important as nesting areas and
breeding grounds for marine resources. How-
ever/ many of these resources are presently
endangered by inadequate management/
overuse/ or the impacts of point and nonpoint
source pollution from land use and develop-
ment.

Unquestionably, there are multiple
needs for the water resources of the Bay and
its tributaries and many times those needs
compete. Some of the most desirable land for
residential development is immediately ad-
jacent to tidal waters, often the same waters
that are important for seafood harvesting. In
recent years, waterfront land previously uti-
lized for seafood industry operations has be-
come more valued for residential and other

non-water-dependent uses. The redevelop-
ment of urban waterfronts has resulted in a

critical loss of docking facilities for watermen.
And as waterfront land values escalate/ it is
increasingly difficult for water-dependentin-
dustries to find alternate sites.

Public access to the Bay and its tribu-
taries is also increasingly difficult to procure.
Notably/ with over 5300 miles of Bay shore-
line, less than one percent is publicly owned. 95
Local governments have not had the fiscal
resources to secure public access to water
amenities in pace with demand. Rural resi-
dents used to unrestricted access to Bay wa-
ters may lose favorite recreation sites as farm
fields are converted to residential land use.

Shortsighted development practices which
subdivide a ribbon of waterfront land into
residential lots for immediate sale cut off

access opportunities for other future residents
of the community.

Typically/ public policy has not re-
fleeted an understanding of the relationship
between land use and water use. Activities

on the land will invariably impact upon the
utilization and quality of water resources.
Local governments have/ through a compre-
hensive planning process/ the ability to bal-
ance competing land and water uses while
protecting water quality and marine re-
sources.

TYPES OF PUBLIC ACCESS

Public and private access may be cat-
egorized in four general types:

1. Boat-related access/ including boat
ramps/cartop boat launches/ marinas/and
other support facilities;
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2. Swimming access, including beaches and
designated areas appropriate for swim-
ming;

3. Fishmg access, including piers, bank fish-
ing, and parking adjacent to tidal waters;

4. Natural area access/ including wildlife
management areas, natural area preserves/
wildlife observation areas, nature trails/
and educational facilities contiguous to
tidal waters. 96

The general discussion of public and
private access in tMs section includes the
activities just outlined as well as other water-
related activities such as picnicking/ camp-
ing/ hiking, and hunting. Boat-related fadli-
ties and activities are treated in greater detail
as such facilities potentially have a greater
impact on water quality and they are fre-
quentiy a major element in access programs.

BEACH/SWIMMING ACCESS SCHEMATIC PLAN FIGURE 6-24
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WATER

LEGEND

Buffer

Signage

Trail walk

Entrance/parkmg.

Bath house

Retained or planted trees create
buffer zone between parking lot
and beach.

Trails/walkways from parking
to bath house.

Picnic tables located on grass
stand.

Play area

Buoy line

Source: Adapted from U.S. Army Corps of Engineers,
Recreation Planning and Design Criteria, 1987
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Boating Acces fimand

The Year 202U Panel of the C-'e^ eake
Bay Executive Council recently re^ s ^ ' that
the population of the Tidewater 3n is
projected to increase by 1 .5 million in .ne next
th-rty years. 97 Much of this growth will likely
c ~>'ur immediately at or near the shorelines
and waterways of the Bay. The Tidewater
Virginia Boating Access Inventory documents
some 300 privately operated marinas within
the Tidewater region in 1985.98 Similarly/
approximately 113, 500 boats were registered
in Tidewater by the end of 1987, an mcrease of
25 percent over 1981 figures. " As the number
of boats registered within the Bay region con-
tinues to rise, the demand for both public and
private boat-related facilities will grow pro-
portionally.

In planning for future needs/ localities
should examine local resources and opportu-
nities. Boating access demand may be en-
tirely local, as in the case of jurisdictions with
modest water resources. By contrast, coastal
communities must accommodate regional de-
mands in the context of a wide range of activi-
ties: tourism, swimming, recreation/ fishing,
boating, service and storage, and ' . lated com-
mercial and re"' " ential development. In some
localities ther ay be a shortage of public
access and boating facilities/ while in that
same locality the private sector has been able
to realize substantial access and marina facili-

ties.

Water Q, dty Impacts of Boating
Activities

Given expected population growth -n
Tidewater and the increasing demand for
access and boating, the need for a compre-
hensive local policy framework to address

environmental impacts ofboat-related facili-
ties is critical. In the absence of long-term
planning, haphazard development of boat-
related facilities can have an irreversible im-

pact upon the economic and ecological value
of water resources.

The clearing of shoreline vegetation
for access structures and adjacent parking
areas generates additional runoff which car-
ries pollutants and eroded sediments, and
destroys marine wildlife habitat. The on--
shore storage of fuel, oil, and sewage waste at
such facilities can pose a particular threat to
water quality if these substances are care-
lessly managed. Bottom paints have varying
degrees of toxicity depending on their active
ingredients, and the level of these pollutants
naturally will increase as the number of boats
and boat service areas increases. In addition,
dredging and channel widening, often essen-
tial to the functioning of boat-related facili-
ties, releases settled pollutants and increases
turbidity in the water, disrupting shellfish
populations.

Boat traffic creates or exacerbates tur-

bidity by increasing the physical energy in a
waterway. Propeller wash and wakes sus-
pend sediments and keep them in suspension
for longer durations. This turbidity impacts
the ecology of shallow marsh areas by reduc-
ing sunlight necessary to growth of sub-
merged grasses, disturbing larvai settlement,
and affecting food supplies of marsh organ-
isms. Pollutants resulting from the opera-
tion of the vessels themselves include spilled
petroipum products, non-biodegradable lit-
ter, ai nitary waste. Consequently/boat-
ing i 'rally recognized as a nonpoint
sour illution. In recent independent
stud ^ .vironmental Protection Agency
and Vir lia Marine Resources Commis-
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sion analyzed this issue and concluded that
although the impact from individual boats
may be negligible, the cumulative impact in
many cases may generate significant local-
ized water quality problems. 10°

Siting Marina Facilities

In 1988, the Virginia Marine Resources
Commission (VMRC) issued its Criteria for the
Siting of Marinas and Community Facilities for
Boat Mooring. m The Siting Criteria serve as
guidelines VMRC uses to evaluate the loca-
tion and design of proposed marinas and
boat docking facilities.

The Siting Criteria are divided into two
parts. The General Siting Criteria address the
siting of boat-related facilities relative to sen-
sitive environmental features and marine re-

sources. The Specific Siting Guidelines focus
on project design in order to minimize any
adverse environmental impacts. The Siting
Criteria are summarized in checklist form for

use in evaluating permit applications (see
Table 6-7).

The Siting Criteria provides VMRC a
technical basis to evaluate potential environ-
mental impacts of development proposals.
However, the Siting Criteria are only advisory
and applied on a case-by-case basis. Thus/
VMRC is unable to make regional or long-
term planning decisions about the suitability
of certain areas for the development of water-
dependent facilities. By integrating the Siting
Criteria into a planning process/ local govern-
ments will be able to proactively identify the
most suitable locations for boating facilities.

Relationship of Land Use to Commer-
cial and Recreational Fisheries

The Bay has always been a rich source
of seafood and shellfish. However, during
the past decade/ commercial shellfish popu-
lations have been severely decimated by dis-
ease and pollution. Many large areas, such as
entire rivers and bays, have had their harvest-
ing condemned. Whether state efforts and
initiatives to improve overall water quality in
the Bay will be adequate and sufficiently
timely to allow for the wholesale regenera-
tion of these shellfish beds remains to be
determined by research.

Aquaculture is an increasingly impor-
tant coastal-dependent use which produces
food/ enhances fisheries stocks, and contrib-
utes to state and local economies. Clean

waters are essential for aquaculture opera-
tions. Level of nitrogen/ dissolved oxygen/
salinity, changes from fresh water runoff/
turbidity, temperature, and fecal coliform bac-
teria levels are water quality indicators which
will dictate the suitability of an area for aquac-
ulture production. The long-term viability of
aquaculture sites will depend on local policy
addressing the use and development of adja-
cent land.

Recreational fishing was identified in
the 1989 Virginia Outdoors Plan as one of the
top ten ranking recreational demands/ with
27 percent of the state's population partici-
pating. Though existing facilities for fishing
are adequate to meet future demand/ the Plan
recommends that new opportunities for fish-
ing be developed, and existing single pur-
pose facilities, such as wharfs and docks/ be
expanded to accommodate additional low-
intensity recreational fishing opportunities.
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CRITERIA FOR THE SmNG OF MARINAS OR COMMUNTTY BOAT MOORINCS TABLE_6^7_

Criteria

Water depth

Salinity

Water Quality

Designated Shellfish Grounds

Maximum Wave Height

Current

Dredging

Undesirable

Less than-3 feet mlw

Suitable'for shellfish growth

Desirable

Greater than 3 feet mlw

Unsuitable for shellfish growth

Approved, conditionally approved, or Closed for direct marketing of shell-
seasonably approved for shellfish fish; little or no potential for future
harvesting productivity

Private leases or public oyster ground No private leases or public ground
in proximity within affected area; no potential for

future productivity

Greater than 1 foot

Greater than 1 knot

Less than 1 foot

Less than 1 knot

Requires frequent dredging; no suit- Does not require frequent mainte-
able site for dredged material nance; suitable site for all dredged

material

Rushing Rate fTidal Exchange) Inadequate to maintain water quality Adequate to maintain water quality

Proximity to Natural or Improved
Channel

Threatened or Endangered Species

Adjacent Wetlands

Navigahon and Safety

Existing Use of Site

Submerged Aquatic Vegetation

Shoreline Stabilization

Erosion Control Strurture

Finfish Habitat Usage

Greater than 50 feet to navigable water Less than 50 feet to navigable water
depths depths

Present as defined in existing regula-
tions, or project has potential to affect
habitat

Cannot maintain suitable buffer

Water body difficult to navigate or
presently overcrowded conditions

Presently used for skiing, crabbing,
fishing, swimming or other potentially
conflicting uses

Present

Bulkheading required

Grains and/or jetties necessary

Important spawning and nursery
area

Absent; project will not affect

Suitable buffer to be maintained

Navigation not impeded

Not presently used for skiing, fishing,
swimming or other recreational use

Absent

Shoreline protected by natural or
planted vegetation or riprap

No artificial structures needed

Unimportant area for spawning or
nursery for any commercially or
recreationally valuable species.

Source: VR 450-01-0047, Virginia Marine Resources Commission
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Local policies can provide opportuni-
ties for aquacultural and other uses such as
commercial fishing/ recreational boating, and
shoreline land use in a manner which mini-
mizes the conflicts between these uses and

protects water quality.

DATA COLLECTION AND ANALYSIS

Data necessary to assess access oppor-
tunities and plan to meet future demand can
augment existing information on local land
use and development trends and the local
environmental resources inventory. Infor-

mation collected and analyzed may be used
to determine existing and future demand and
the general vicinity foraccess opportunities.

STEP ONE

Inventory environmentally sensitive areas.

The environmental inventory used in
the designation of Chesapeake Bay Preserva-
tion Areas will serve as the basis for this task.
Additional data on marine resources and habi-
tats will be necessary in order to establish a
more comprehensive information base for
water access planning.

PIER AND BANK FlSWNG ACCESS SCHEMATIC PLAN FIGURE 6-25

Retained or planted trees in-
crease compatibility of parking
and dry storage areas with ad-
jacent residences.

Bait and tackle

Restrooms

Porous parking and storage
surfaces and pollutant traps
permit filtered runoff to enter
water table.

Buffer area protected.

Pier

Grass and vegetation retained
to prevent erosion.

Source: Adapted from U.S. Army Corps of Engineers,
Recreation Planning and Design Criteria, 1987
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Shellfish Grounds - The primary source for
data on the location of productive shellfish
grounds is the Virginia Marine Resource
Commission's Baylor Ground Maps. The
maps identify the location of both public and
private shellfish grounds at a 1:5, 000 scale. 102
Though these maps identify the location of
shellfish grounds, they do not indicate which
areas have been closed for harvesting due to
pollutant contamination. The Virginia De-
partment of Health's Division of Shellfish
Sanitation is responsible for delineating areas
of shellfish closure based on human health

considerations. The Di-ision maintains up-
dated maps which indicate areas of condem-
nation. A comparison of these maps with the
Baylor Ground Maps makes it possible to
identify areas which should be prioritized for
resource protection efforts and low impact
types of access.

Submerged Aquatic Vegetation (SAV) - One
of the most alarming trends in the Chesa-
peake Bay is the decline of underwater grasses
or SAV. 103 Bay grasses are valuable because
they provide food and shelter for waterfowl,
fish, and shellfish. The grasses help to oxy-
genate water and filter and trap sediments
and nutrients. Recently, it has become pos-
sible for local governments to delineate the
location of submerged aquatic vegetation
(SAV) for planning purposes. VIMS has peri-
odically collected and formatted data on the
distribution of SAV in Virginia. This data is
available in a format compatible with topo-
graphic quadrangle maps. In summer 1990,
the data was updated and is now available
from the Virginia Council on the Environ-
ment. 104

STEP TWO

Examine physical and oceanographic characteris-
ties.

The examination of such physical and
oceanographic considerations as shoreline
features, bathymetry, flushing characterisdcs/
and current patterns are especially impc* t^ nt
for the planning and siting of marinas ;:nd
other boat-related access. The water quality
impacts of boating activities may be particu-
larly acute in shallow creeks and coves hav-
ing minimal tidal or current flushing activity.
Siting boat-related facilities where water
depth and sediment deposition will not ne-
cessitate frequent dredging is an important
water quality consideration.

Detailed data necessary for an exami-
nation of such land /water characteristics will

be available through VIMS' Comprehensive
Coastal Inventory (see page VI-72). Local
governments, however/ can initiate this study
with other existing information resources in
lieu of the CCI data. NOAA navigational
charts and USGS topographic/bathymetric
r laps are available for data on water depth.
. . '.. vTIMS Shoreline Situation Reports will pro-
viae information on shoreline erosion and

accretion and the natural transport of sand.
Water quality information available from the
State Water Control Board and the Virginia
Department of Health (see page VI-46) will
assist in developing a general creek-by-creek
suitability analysis.
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STEP THREE J STEP FIVE

Inventory existing access sites.

Existing public and private access fa-
cilities need to be identified and mapped.
The Chesapeake Bay Area Public Access Plan
(1990) is a good resource in undertaking this
task. 105 The document contains detailed in-

formation on public and private access sites
in map format. Augmenting information
from this resource with local data on other

water access to smaller creeks/ upland streams/
and reservoirs is desirable. All of these sites

should be delineated on the inventory map.

STEP FOUR 1
Evaluated existing and future demand.

Current access facilities and services

should be compared to the existing and pro-
jected demand for access. Demand can be
determined using the "National Recreation
and Community Facilities Standards" pro-
vided in Appendix G. These national stan-
dards are provided for assessing unmet de-
mand based on a locality's demographics and
theadequacyofavailableservices. Thisunmet
community demand may reinforce the need
for additional access and recreation facilities.

Coastal localities, in particular, should distin-
guish between seasonal or tourist-related
demand. A summary of the needs assess-
ment should be prepared.

It will be important to assess demand
in terms of the different access types to ensure
a comprehensive approach in securing access
opportunities. Moreover, a good "fit" be-
tween the intensity of a proposed access facil-
ity and the land/water capadty is crucial for
protecting water quality

Examine existing and proposed land use.

An examination of existing land use
patterns will be an important aspect of deter-
mining demand/ both existing and projected.
Planning for access in relation to anticipated
growth areas ensures that access opportuni-
ties are proximate to population concentra-
tions. This not only enhances access opportu-
nities to more people but diminishes the bur-
den on transportation systems and provides
pedestrian circulation between residential and
recreational areas.

STEP SIX

Analyze data and develop planning factors map.

A thorough analysis of the data out-
lined in Steps One through Five can be facili-
tated through the preparation of a planning
factors map. The collection and preliminary
analysis of background information will al-
low an identification of key planning issues
and factors. Understanding demand and
supply and the carrying capacity of land and
water areas will provide a sound basis for
planning and policy decisions for the provi-
sion of access while ensuring water quality
protection.

Through an analysis of data resources
and the planning factors map/ it will be pos-
sible to identify areas appropriate for the
different types and intensities of access.
VMRCs Siting Criteria will be a helpful tool
in developing planning factors associated with
the development of marinas and community
docking facilities. Local goals of enhancing
access to Bay waters may conflict with water
quality protection goals if the location of ac-
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cess facilities is not based on the character of

the land/water regime. Conflicts are espe-
daily likely where as yet undisturbed creeks,
coves, and sections of shoreline with an abun-
dance of marine resources are designated for
the intensive development ofboat-related fa-
cilities.

for different types of access activity. Sites
should also be assessed in relation to the

proximity of adequate transportation facili-
ties and public utilities. Solid waste disposal/
and the degree of dredging necessary and
availability of sites for dredge spoil are issues
which should be adequately considered.

STEP SEVEN

Identify potential access sites.

Local governments should identify
existing and potential locations for public
and semi-public access to meet present and
future demand discussed in Step Four. Po-
tential sites must then be evaluated in terms

of their sensitivity to impacts and suitability

Coordinating local access planning
with the plans and priorities of other govern-
mental bodies is also important. The Chesa-
peake Bay Public Access Plan identifies poten-
tial access sites to the Bay and its tributaries.
Planners should evaluate these recommen-

dations with respect to more detailed local
information to determine appropriateness of
the access sites. Similarly, regional studies
should be evaluated in terms of specific local

EXAMPLE OF CHESAPEAKE BAY AREA ACCESS SITES MATRIX FIGURE 6-26

Site Description Shoreline Planning
factors Existing @ and Potential © Site Uses Remarks
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Q Existing public
access

'A' Existing private-
access
(Marinias)

0 Potential
access areas
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Q Segare Landing/
LocUies

LockUes Creek ®
Dock, handi.
capped access,
restioom

Northend Wharf Rappahaimock
River" ~

Private

membership

Broad Creek
Dock

Broad Creek ®
Dock, store,
restroom, phone

;4) Stlngray
Point ?-MpeakeBay ® ® Cartop boats only

Twlggftny
Landing

nlutank River ® ® ® Cartop boats only

Dragon Run
Landing

Dragon Run
Swamp

® ® Cartop boats only

Source: Department of Conservation and Recreation, Chesapeake Bay Area Public Access Plan (draft), 1991
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needs and issues. For water bodies bordered

by two or morejurisidictions, the compatibil-
ity of local plans will be important.

STEP EIGHT I
Evaliiate inventory of potential access sites.

Potential new public access areas
should be evaluated using locally developed
criteria. The following criteria are recom-
mended for use in an initial site selection

process, though these should be modified as
necessary to reflect local need and demand.
The criteria or elements within a single crite-
rion could be weighted to reflect the relative
importance of the different criteria to one
another.

1. Desirability of the site for public access.
Desirability of a site for public access includes
consideration of its (i) potential for recre-
ational opportunities; (ii) uniqueness and
variety; (iii) scenic quality; (iv) size and op-
portunity for expansion; (v) accessibility; and
(vi) ability to walk from the site to adjacent
shoreline points of interest.

Potential sites that provide an
unspoiled/ highly scenic shoreline suitable
for a wide variety oflow-intensity reaeational
uses such as picnicking, swimming, fishing/
viewing, and walking would be desirable
and ranked high. Assessing potential sites for
their accessibilty to existing public roads/
available space and the opportunity each site
presents for possible expansion/ and oppor-
tunities to link the site with adjacent shoreline
areas of interest provides other important
criteria in ranking site desirabilty.

2. Physical characteristics of a site. Physical
characteristics of a site which influence its

suitability for public access would include

topography, geologic features/ capacity to
sustain proposed use/ and presence of fragile
environmental resources, mcluding threat-
ened or endangered species. Hazards, sig-
nificant shoreline erosion/ and potential im-
pact on water quality are other factors which
would be important in a selection process.

3. Availability of access nearby. Another

factor to consider in determining the appro-
priateness of potential access areas is the prox-
imity of the site to existing access areas. A site
may be ranked high in terms of its desirability
or physical characteristics but if adequate
access exists nearby, the site might not
repesent a good fit to public need. However/
depending on the size and type of access
desired, the site together with additional ad-
jacent property may offer an excellent oppor-
tunity for expansion of an existing public
access area.

4. Adjacent land uses. The relationship be-
tween the potential access site and adjacent
land uses will affect the suitability of the site

for public use. Sites where users might en-
counter heavy industrial traffic or other po-
tential safety hazards would clearly be less
suitable. The privacy of adjacent residential
property owners should be a concern with
the development of public access facilities. A
good "fit" between the type of access area and
the surrounding land use will be an impor-
tant objective. Anticipated conflicts between
public use and adjacent private use might be
mitigated through additional setbacks, screen-
ing, and/or limitations on the number of
users.

5. Other factors. Other factors associated

with ownership/ the willingness of the seller,
cost, proximity to service area, and/or access
potential in relation to access demand will
vary in importance from locality to locality.
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Assessing the suitability of potential
access areas could be enhanced by the use of
a matrix which evaluates each site on the

basis of certain criteria, weighting the criteria
to reflect relative importance, and the . ank-
ing all of the potential sites. The to ;.> <;ites
could then undergo a more detailed evaiua-
tion process which would identify site priori-
ties for development.

PLAN FORMULATION AND POLICE
DEVELOPMENT

The evaluation of information re-
sources and alternatives will influence each

locality's public access policies and objec-
tives. While localities must incorporate pro-
tection of Chesapeake Bay Preservation Ar-
eas and th -ality of state waters into their
compreher; 3 plans or plan revisions in or-
der to corn? . ' with the Act and Regulations,
this requirement does not inhibit localities
from maximizing access opportunities along
their local shorelines. The Regulations en-
courage local governments to develop com-
prehensive plan policies regarding various
types of waterfront access. Specifically, lo-
calities should address policy areas identified
in the Regulations: (1) the relationship of land
use to commercial and recreational fisheries;

(2) appropriate density for docks and piers;
and (3) public and private access to water-
front areas and effect on water quality. These
policy areas are clearly interrelated. More-
over, they are also closely related to local land
use and economic development policies.

Each locality should establish policy
regarding the appropriate siting and sizing of
new facilities. In addition, policies should
also address riparian property rights with
respect to commerdal, community/ and indi-
vidual boat-related facilities. The basic infor-

mation gathered and analyzed in the data
collection phase of the planning process will
provide local governments with an informa-
tion base that should allow facility siting to be
guided by the comprehensive plan. Ulti-
mately/ policies must be articulated which
guide the development of land use, access,
and boat-related facilities relative to public
and private demand/ balancing development
with conservation and protection of water
quality. Above all, localities should base their
planning efforts on the principle that provi-
sion of access and boat-related facilities and
activities should be resource-based/ not de-
mand driven. Valuable public resources
should not be allowed to be devalued.

The Relationship of Land Use to Com-
mercial and Recreational fisheries

There are three primary considerations
in addressing the relationship of land use to
fisheries. Water quality problems associated
with adjacent land uses may diminish the
water's capability to support aquatic life. A
related matter is competition among land
uses that may squeeze out water-dependent
facilities. Finally, theN may be water quality
problems associated h fisheries facilities.

^s local decision m." " . set land use policy,
they should considc '.v land values will be
affected by certain t /. .. s of uses and whether
fishing interests win be subject to adverse
impacts. Localities may find it necessary to
balance new development interests against
preserving traditional economic activities. It
may be desirable to c tablish as policy the
promotion of commf 1 fisheries as a viable
industry. Prioritie- 'ater usage may need
to be established mmercial and reae-

ational fishing m; .,, waterfront property
owners, and plea . uie boaters.
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Appropriate Density for Docks
and Piers

Local governments should consider
whether it may be more appropriate in par-
ticular areas to emphasize community fadli-
ties over individual docks. In evaluating or
establishing local po\icy, it is important to
consider both the economic and water quality
impacts of each approach, as well as riparian
rights of property owners. While it may be
argued that individual docks disperse and,
therefore, dilute pollutants from boat-related
activities, it is more likely that concentrating
activities at community facilities will make
management of pollution sources easier. For
example, there would be opporhinities for
sewage pump-out at a community docking
facility that would not be feasible at an indi-
vidual dock.

Some localities have chosen to encour-

age residential development along waterfront
areas in order to build local tax bases. Yet, this
development puts additional pressure on
land prices and small-scale commercial fish-
ing operations. Because most waterfront de-
velopments offer individual boating capa-
bilities for each property, the attendant high
density of docks and piers may result in sig-
nificant water quality impacts.

Another consideration in determinmg
dock and pier densities is the visual character
of a predominantly natural area. Numerous
facilities may diminish visual amenities,
which could result in a decline in property
value.

The ideal way to determine appropri-
ate densities for docks and piers is to assess
the carrying capadty of each creek to support
docking facilities, rather than to allow den-
sity to be demand-driven. Factors which

affect the carrying capacity of water are the
volume of water, its flushing characteristics,
and tidal action. Although carrying capacity
of water bodies is a difficult analysis to con-
duct, ultimately a creek-by-creek analysis is
the best way to determine appropriate densi-
ties for docks and piers.

Policy should be developed to balance
competing demands in waterfront areas. The
way in which land is subdivided may be an
important consideration: should shoreline
areas be held in common ownership to pro-
mate passive recreational access and enhance
protection of buffer areas? A shoreline seg-
mented by numerous small parcels will make
management of the land/water zone more
difficult. A locality might emphasize devel-
opment strategies that encourage clustering
houses around a central access area. Commu-

nity dock facilities might be required in lieu of
individual docks. Strict limits could be placed
on the number of slips available at the dock-
ing facilities.

Private Access to Waterfront Areas
and Effect on Water Quality

Access policies should be mtegrally
related to local park and recreation policies
and programs, and access opportunities may
be expanded depending on how much shore-
line is available in the jurisdiction. Local
policies on access to waterfront areas/ how-
ever/ should also seek to balance public and
private mterests with water resource protec-
tion goals.

In addition to boat-related activities,
other types of access opportunities should be
considered in formulating local access policy.
For example/ passive recreational activities
and facilities such as picnicking/ wildlife ob-
servation, and hiking and hiking trails are
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BOATING ACCESS SCHEMATIC PLAN FIGURE 6-27

Entrance/Exit

.:\^w^

LEGEND

<i>

Buffer

Signage w//////

Courtesy Deck

Pedestrian crossing

Retain or plant vegetation
to create buffer between

parking and adjacent land

Restroom

Recreation support area

Pedestrian crossing clearly
marked

Two ramps

Boarding dock

Note: Pull through parking at 60
and 90 degrees.

Source: Adapted from U.S. Army Corps of Engineers, Recreation Planning and Design Criteria, 1987
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generally suitable in Resource Protection Ar-
eas/ including buffer areas. Local govem-
ments should consider meeting the broad
range of recreational demand in their policy
framework.

General Policy Considerations

Local policy on access should ensure
that boat-related and other water-dependent
access facilities are sited and designed consis-
tently with the performance criteria in Part TV
of the Regulations. The criteria should be
considered in determining the location/ type,
and intensity of new facilities. In general,
access desired in sensitive areas should be

low impact - local policies should be devel-
oped which will ensure a long-term orienta-
tion toward passive uses in such areas.

Larger public and private marinas wUl
absorb some of the local demand for boat-

related facilities/ and some localities may wish
to consider larger facilities as a component of
both their water protection and economic
development strategies. However/ strict
health and environmental controls must be

scrupulously enforced to safeguard marine
resources and local quality of life. Moreover,
costs related to sewage treatment/ public
safety, and enforcement assodated with this
type of development must also be consid-
ered. These significant costs, along with natu-
ral resource considerations, provide substan-
tial justification for the locality to play a more
proactive role in planning the location and
timing of marina construction. Considering
these factors during a comprehensive plan-
ning process allows local governments to
determine where and when large marina fa-
dlities are appropriate.

Another policy issue to be addressed
in a planning process is improved coordina-
tion among the levels of government with
oversight in the development of access facili-
ties. Since federal (e.g., U. S. Army Corps of
Engineers/ Environmental Protection Agency)
and state (e. g. / VMRC) offidals are frequently
involved in local projects/ local policy should
encourage improved coordination among all
three levels of government. Moreover/ an
element of local policy should ensure oppor-
tunities for the input and expertise of state
and federal agencies during the planning and
development process.

Other policies directed at development
of public and private access facilities should
relate to the physical constraints of specific
locations. The size of the facility should be
based on carrying capacity, recharge capac-
ity, and other environmental constraints, re-
gardless of the size of adjacent residential
development. The size of the facility and the
intensity of related uses can also be condi-
tioned by the service capacity of supporting
infrastructure. Local policies might require
that only areas with an excess capacity to
absorb boat-related activity may be consid-
ered for development and that development
size be limited to the carrying capacity of the
water body.

MAPPING

The comprehensive plan map should
be amended to reflect the location of major
boat-related facilities and other access sites.

Potential sites may be indicated after an analy-
sis of areas deemed appropriate in the plan-
ning factors summary. Depicting these sites
on the plan map will be useful for evaluating
rezoning proposals.
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IMPLEMENTATION

There are a number of implementation
mechanisms available to ensure maximum

water quality protection in the siting and
development of boat-related and other access
facilities. Mechanisms include the local zon-

ing ordinance, the development review and
approval process/ facilities planning and capi-
tal improvements programming, and devel-
opment of an access plan or a water-depen-
dent facilities plan.

Localities may wish to consider amend-
ing their zoning ordinances to provide for
some uses by special exception rather than by
right. Reviewing the local development re-
view process will enable the locality to deter-
mine whether existing water quality impact
assessment requirements are adequate and
consistent with requirements in the Regula-
tions. Water quality impact assessment re-
quirements should be well integrated into the
local development review process. The site
plan and subdivision review process should
also incluck provisions for coordination

among all -s involved in water-depen-
dentfacilit iopn" t Additionally, the
locality m veloi n'-ities for acquisi-
tion of ac ites; + rivity would be
coordinat' ;h CB ' irovement pro-
grammir

loca"
side; ru. tUt .. lannir

public and private
ties. An access pic
facility plan) will al
more specific criteri.
cation/ type, and in
access activities. S-^

wish to con-

Tith respect to
.r' access facili-

er-deper :^nt
^velopmc il ?
mining t'^i

: the van y '
..3 could a1

local governments to moni lor water quality
and manage development t f public and pri-
vate facilities in a way that will achieve both
state water quality protection goals and meet
public demand for use of the water and the
waterfront.

Public Access Objectives

The Chesapeake Bay Agreement signed in 1987
by Virginia, Maryland, Pennsylvania, the Dis-
trict of Columbia, and the U. S. Environmental
Protection Agency sets forth four general public
access objectives:

1. Improve and maintain access to the Bay,
including public beaches, parks, and forested
lands.

2. Improve opportunities for recreational and
commercial fishing.

3. Secure shoreline acreage to maintain open
space and provide opportunities for passive
recreation.

4. Secure necessary aaeage to protect unique
habitat and environmentally sensitive areas.10*

These objectives provide guidelines local gov-
emments might incorporate in the preparation
of comprehensive plans or plan amendments to
comply with the requirements of the Act and
Regulations. Inasmuch as the 1989 Virginia
Outdoors Plan sets forth a set of goals and
c" "ectives related to objectives in the Chesa-

e Bay Agreement, appropriate local poli-
hould establish linkages with state policy
fives to the extent possible. 107L

elude criteria for analyzing site cost a
factor in making determinations. These niore
detailed management plans should enable

CONTROLLING DENSITY OF DOCKS AND
PIERS

After identifying those shoreline seg-
ments especially sensitive to recreational boat
pollution, local governments should carefully
examine options for controlling the density of
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docks and piers through land use controls.
Although local government regulation of
boaters is primarily limited to indirect con-
trol through marina siting guidelines, water-
front land use controls, and the use of "No
Wake" signs, significant opportunities exist
to control boat pollution in a manner which
achieves water quality protection and other
community goals alike.

Private and Community Piers

Zoning and subdivision ordinances
can have a significant impact on the density of
private and community piers/ and therefore/
on water pollution. Two primary means of
implementing density controls are commu-
nity mooring facilities and minimum shore-
line width requirements.

Water quality protection and site de-
sign flexibility can be increased with commu-
nity access facilities and waterfront open
space. Waterfront residential subdivisions
should be designed to provide water access to
all property owners, including those without
waterfront property. Community moormg
facilities should be encouraged, provided the
location is suitable and water quality impacts
can be mitigated. If community access is
secured in a subdivision, the rights of ripar-
ian property owners to install docks or piers
should be limited. This can be accomplished
through a number of methods:

. Clustering lots away from the waterfront;

. Establishing areas held in common as com-
munity open space along the entire water-
front area;

. Retaining the riparian rights to the land
when selling waterfront lots;

Requiring covenants or deed restrictions
which restrict riparian rights.

In a planned unit development or
PUD, development is focused in areas most
suitable and with few physical constraints.
These areas tend to be away from the water-
front. This provides the opportunity to retain
the waterfront area in common open space.
All property owners would then have equal
rights to access the waterfront, and benefit
from community facilities.

In traditional subdivisions, retaining
the area adjacent to the waterfront in commu-
nity open space would also facilitate well-
managed community access and limit
unplanned individual access. The area adja-
cent to the waterfront should be of a size large
enough to provide design flexibility for con-
struction of trails and community access fa-
dlities. Notably, placmg the Resource Protec-
tion Area in common ownership would en-
hance protection of sensitive resources and
the buffer area.

Riparian rights of property owners can
be modified with covenants which specify
that no private piers may be constructed in
the subdivision. This is the least effective
method of controlling private pier develop-
ment since local governments have little abil-
ity to enforce a subdivision's covenants. Also,
covenants could be changed at any time by
the homeowners association or other entity
with enforcement responsibility.

Local governments can encourage or
require the use of one or more of these meth-
ods through theu- zoning and subdivision
ordinances. Both zoning and subdivision
ordinances can promote the use of cluster
housing and PUDs. This can be done by
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establishing cluster developmentby right and
requiring conditional use permits for tradi-
tional subdivision development. Subdivi-
sion ordinances can require certain amounts
of community waterfront access in all water-
front subdivisions. For example/ Richmond
County's subdivision ordinance requires that:

"...all new residential subdivisions on shorelines
and which include lots which do not have direct
access to the shoreline Shall include community
access to publicly owned water bodies by means of
a pedestrian easement to the shoreline and a com-
munity recreation and open space area along the
shoreline. Pedestrian easements along the shore-
line are also encouraged. "w

Riparian owners would be granted
access through community piers, which could
be located in areas best suited for access op-
portunities. Local governments considering
this approach should also consider limiting
the number of slips permitted at community
access sites. The permitted number of slips
should provide pierage for all waterfront
property owners and a percentage of other
property owners in the subdivision.

The density of slips and piers to plat-
ted lots within subdivisions is outlined in the

Maryland Critical Areas Program as follows:

Up to 15 lots One slip for each lot

16-40 lots 15 slips or 75% which
ever is greater

41-100 lots 30 slips or 50% which
ever is greater

101-300 lots - 50 slips or 25% which
ever is greater

Over 300 lots 75 slips or 15% which
ever is greater

These ratios do not reflect water quality con-
sideradons directly but instead the growth
management goals inherent in the Maryland
program.

Although covenants and deed restric-
tions are generally enforceable only by home
owner associations/ local governments would
also have the ability to enforce covenants
required by ordmance. Local governments
could also use conditional zoning to accept
voluntary proffers of restrictive covenants or
deed restrictions.

Several Tidewater localities have

adopted minimum waterfront requirements
for riparian lots. Middlesex County, for ex-
ample/ requires 200 feet of waterfront for each
residential waterfront lot. The advantages of
this approach are ease of administration/
minimizing the number of riparian land own-
ers, and added assurance that there is ad-
equate ability for riparian owners to exercise
their water access rights.

In addition, this approach provides
the landowner with maximum site design
flexibility: if the riparian boundary is very
narrow and dominated by SAV, marsh
grasses/ or other sensitive shoreline features,
there is very little opportunity to design
around these constraints. However/ a wider

lot frontage will provide a better opportunity
to avoid impacts on wetlands and SAV. The
drawbacks to this approach are obvious: pub-
lie access to shoreline areas is limited and

opportunites for providing community ac-
cess facilities are negated. The approach may
result in the construction of numerous pri-
vate piers which, without proper manage-
ment, could degrade water quality.
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Marinas

Controlling the density of marinas is
best approached by considering the natural
physical constraints of the shoreline and
aquatic resources. The overlay technique
mentioned previously will identify areas
where demand is high, as well as areas which
are most appropriate from a water quality
standpoint.

For example, land abutting small and
shallow embayments should not be zoned to
permit marinas because the water will not
have the flushing capability to remove spilled
oil, diesel/ gasoline, antifeeze, and contami-
nants. Areas with high energy shorelines/
submerged aquatic vegetation, or valuable
wetlands are likewise unsuitable for marina
development. By analyzing physical con-
straints in context with available infrastruc-

ture and demand/ localities should be able to
identify those areas best suited for marina
development.

This approach has many benefits. It is
futile and counter-productive to zone an area
for marina development if the site will not
pass muster with reviewing agencies. Other,
more suitable areas could have been devel-

oped in the interim/ costing the locality both
in terms of tax base and community access to
the water. Further, identifying marina devel-
opment areas will allow the locality to plan
for needed extensions of infrastructure and

avoid problems associated with the disposal
of marine toilet wastes into septic systems. 109
In addition, this approach allows density to
be controlled by the carrying capacity of the
nahiral environment itself/ and helps to pro-
mote recreational boating by establishing a
level of use which the environment can sup-
port.

BOAT SEPTAGE PUMP-OUT FIGURE 6-28

Source: State Department of Health, Commonwealth of
Virginia Sanitary Regulations for Marinas and Boat
Moorings
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INTENSELY DEVELOPED AREAS AND REDEVELOPMENT

Redevelopment within Intensely Developed Areas
may be exempt from the requirements of this
subsection (buffer area). However, w. ~:1t' the im-
mediate establishment of the buffer v/ be
impractical, local goverwne ' ^ ^hall g: ..:. d-
eration to implementing l res f- 'd
establish the buffer in theses
to w rimize water quality ..
re': I, and water resource
(£ '3)

res t-

»t?r tin
. zciion, p
'iStrvation.

b. a minimum, local governments should
pri'p. i i policy statements for inclusion in the plan
on the following issues:

(7) Potentichmtr
theredevelc
5.6. A.2.b)

###

' ality improvement through
intensely developed areas. (§

IDAs typically contribute a consider-
able amount of nonpoint source pollution
directly into adjacent waterways. These ar-
eas represent urban centers, heavy industrial
areas, and other densely developec aas
characterized by extensive pavemei . '. nd
other impervious surfaces. Researcn has
demonstrated that increases in storm water

runoff pollution are directly proportional to
increases in impervious surfaces. Any pollut-
ants washed from the air or across the ground
surface will flow into receiving waters, as
runoff is typically collected in an underground
drainage netivork which speeds untreated
stormwater directly into adjacent waterways.
Pollutant loadings for phosphorous in urban
areas can range from 3. 17 pounds per acre per
year to 9.42 pounds per acre per year. 110 Com-
pared to the average pollutant loading of 0.45
pounds of phosphorous per acre per year for
all of Tidewater Virginia, the significant im-

pact of these areas is easily recognized.
Clearly, areas designated as IDA and other
redevelopment areas have the potential for
degrading water quality of the Chesapeake
Bay and its tributaries. The degree of pollu-
tion entering the Bay from older densely de-
veloped areas is the primary reason that the
Regulations require redevelopment within
IDAs to reduce stormwater runoff pollutant
loadings from pre-development loadings by
10 percent (§4. 2.8 of the Regulations). 1"

If carefully managed, redevelopment
within IDAs can help to improve water qual-
ity. As these areas redevelop, local govern-
ments have the opportunity to reduce
stormwater pollutant loadings by requiring
treatment of runoff through water quality
Best Management Practices (BMPs)/ the es-
tablishment of on-site vegetation/ and by lim-
iting the amount of impervious surface on a
site. To comply with the Act and Regulations/
local governments should develop a water
quality improvement strategy for redevel-
opment in IDAs. In order to be effective, the
water quality strategy for IDAs should
complement other community desigi and
revitalization goals/ reflecting the character

IDAs should have been designated in areas with little or
no vegetation remaining.
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of proposed redevelopment. For example/
redevelopment of an old warehousing dis-
trict into a mixed-use project may incorporate
revegetation of portions of the development
site. Surface parking areas can be consoli-
dated into structured parking, breaking up
expanses of impervious cover. Careful reveg-
etation measures can be designed to improve
water quality while providing important
amenities to both residents and shoppers.

Waterfront revitalization efforts in par-
ticular present a clear opportunity to inte-
grate water quality protection measures. Har-
bors or other waterfront areas that have been

allowed to decay through neglect and disuse
are often prime candidates for revitalization
plans. Rotting piers/ leakuig underground
storage tanks, and antiquated sewer lines are
some of the existing conditions that may con-
tribute to water quality degradation. Rejuve-
nation of older waterfront areas is often

viewed as a major economic booster, poten-
tially areating hundreds of jobs and housing,
even for smaller urban centers. "2 Correcting
water quality problems and upgrading di-
lapidated facilities should be a major thrust of
local water quality improvement strategies
and a significant element of any revitalization
program.

Ideally/ local governments should de-
velop a set of policies for each redevelopment
area with similar water quality problems.
These policies should reflect area characteris-
ties and should integrate general redevelop-
ment policies and water quality improve-
ment strategies. An important consideration
will be the development of policies to estab-
lish the buffer area in IDAs over time, as

stipulated in § 4. 3. B. 3 of the Regulations. Es-
tablishing the buffer area and encouraging

buildings and other unprovements to relo-
cate back from the water's edge may not be
possible for all segments of the shoreline.
However, this can be achieved incrementally
as areas redevelop. Fulfilling such objectives
may seem unlikely today, but with a strong
policy framework in the local plan/ these ob-
jectives become more realistic within a typi-
cal 15-20 year planning period (see Figures 6-
29 through 6-31).

DATA COLLECTION AND ANALYSIS

STEP ONE

Identify existing and potential redevelopment ar-
eas.

Local governments are encouraged to
develop a comprehensive water quality strat-
egy for all redevelopment areas whether
within IDAs or not. Developed communities
generally identify and develop goals and
policies in a comprehensive plan for areas
within the locality experiencing decline. Re-
development areas can be identified from a
general shidy of existing conditions. Data
collection and analysis efforts should be coor-
dinated with economic development staff and
the local housing authority, where applicable.

STEP TWO

Examine existing conditions within redevelop-
ment areas.

Characterizing the pattern of existing
development within IDAs will be an impor-
tant step in developing a water quality im-
provement strategy. Factors important to
this examination include the general condi-
tion and age of structures, the amount of
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STEP FOUR

Typical IDA drainage outfall.

impervious surface, the extent of existing veg-
etation/ and the condition of existing BMPs
and infrastructure, particularly sewage dis-
posal facilities, underground storage tanks/
and storm drainage structures.

STEP THREE

Identify water cfuality problems associated with
each redevelopment area within IDAs.

The existence of failing sewage dis-
posal systems/ antiquated utility lines or in-
adequate drainage structures will be identi-
fled in Step Two. Assessing the water quality
impact associated with these conditions is
important in determining the severity of wa-
ter quality problems and the priority for pol-
lution abatement measures. Eroding areas
where shoreline erosion control is no longer
effective should be prioritized for stabiliza-
tion. Storm drainage systems that provide no
pretreatment of runoff should be identified
and prioritized for upgrading. This assess-
ment should include any point sources of
pollution that have been identified through
other programs. Most point source pollution
will be subject to the State Water Control
Board's Virginia Pollutant Discharge Elimi-
nation System requirements (see page VI-47).

Analyze data and develop a planning factors map.

A thorough analysis of information
discussed in Steps One through Three can be
accomplished more easily by the preparation
of a planning factors map. The map would
represent a summary of key planning issues
concerning water quality improvement in re-
development areas. Factors might include
areas of the shoreline that are experiencing
severe erosion, areas where storm drainage
systems are outdated and convey polluted
runoff directly into adjacent waterways, ar-
eas where buffer vegetation exists or could be
established/ and known areas of significant
pollution. An analysis of building conditions
within IDAs/ summarized as "sound," "defi-
dent/' or "dilapidated, " could be depicted on
the planning factors map so that areas where
wholesale clearance is likely could be identi-
fied.

STEP FIVE J
Develop a classification system for redevelopment
areas.

Using the information from the plan-
ning factors map/ develop a classification sys-
tem for redevelopment areas within and out-
side IDAs which reflects the existing charac-
ter of development and the nature of water
quality problems. With this as a basis, poli-
cies to implement a water quality improve-
ment strategy effective for different redevel-
opment areas can be developed.
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IDA EXAMPLE - PRESENT CoNDmoNS FIGURE 6-29

Eroding shoreline.

Vacant lot used for fish-

storage ancftrashdump;

Little vegetation on site.

PL PL

75% of site impervious.

Chemicals stored near
water.

Little vegetation on site.

No BMPs.

Refueling area, frequent
spills.

Nonconforming use.

Docks deteriorating.

75% of site impervious.

Bulkheads and loading
areas deteriorating.

Little vegetation on site.

Spffls from boat mainte-
nance area.

NoVMPs.

w ^
fcF 8

Nonconfonning use.

Abandoned property.

100% of site impervious.

Underground storage
tanks.

NoBMPs.

IDA EXAMPLE - CONDTTIONS IN 5 TO 10 YEARS FIGURE 6-30

Shoreline stabilized with
non -stiuctural vegetatkm and
nprap.

PubUc access and shelter.

Pervious parking area con-
structed.

Landscaping and buffering.

Walkways constructed of
pervious'surfaces.

PL PL

Chemicals relocated, area
cleaned, revegetatidn of
key areas.

Parking improvements,
BMPs'mstalTed. . -"-"-
Impervious surface re-
duced, buffer area estab-
U shed.

RefiieUng area cleaned,
docks reRabiliUted.

Non -water-dependent
uses relocated.

;anung improvements,

Impervious surface re-
duced. buffer area estab-
lished:

Bulkhead and portions of site
rehabilitated.'

Public waterfront walkway
initial segment

Boat maintenance prohib-
ited.

PubUc access easement

Imi
Fer area established.

Property redeveloped.

Lower level parkina in
exchange for 3ensity~bo-
nus.

Open space dedication.

Lnpepr ious surface re-

duced. buffer area estab-
Ushed.
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IDA EXAMPLE - CoNpmpNSiNlS TO 20 YEARS FIGURE 6-31

Public watersid'; ualkway
completed.

PubUc restrooms c tside of
buffer area.

Public parking.
. redeveloped improve-
,-ansolidated into "single

W "i -dqiendentuse. sight-see-
mf ;xials.

Building rehabilitated into
mixed-use mclyding water-de-
pendentuse (sight-seeing boats.)

PubUc access enhanced.

Impervious surface reduced.

BMPs instaUed.

Two sites aggregated for redevelopment.

Lower level paridng in exchange for density
bcmus.

Rooftop stormwater management BMPs,
density bonus.

Impervious surface reduced. Extensive
ibUc waterfront waUc-

way'integrated into Tandscapmg design.

Public access enhanced, temporary docking
allowed.

Public waterfront walk-
way extended.

Access between build-
ings improved.

PLAN FORMULATION AND POLICy

DEVELOPMENT

In revising their comprehensive plans,
local governments should develop an overall
policy framework which establishes appro-
priate measures to improve water quality in
the redevelopment of IDAs. These policies
will articulate the water quality improvement
strategy generally. Policies directed at estab-
lishing the '-uffer area within IDAs over time
should be mportant component of this
local polio rework. Where implemented/
the establi; nt of the buffer area will help
to protect' -a quality, remove pollutants/
and conser ' water resources (§ 4.3. B.3 of the
Regulations).

Localities should analyze the relation-
ship between policies developed for water
quality improvement and other local policies,
especially those addressing economic devel-
opment, historic preservation/ and public ac-
cess. Water quality policies should be inte-
grated with each of these other policy areas. If
it is determined that water quality policies are
in conflict with policies in other areas, the
policies must be reconciled. For example/ a
local policy for expanding industrial devel-
opment along waterways may conflict with
water quality improvement policies and strat-
egies to establish buffer areas. If the economic
development policy is not fully integrated
with water quality protection and improve-
ment policies/ then both policy areas should
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be reexamined to determine the best location

and configuration for industrial development.

Plan policies should also recognize
needs and priorities and the historic character
of redevelopment areas/ including individual
neighborhoods, while reflecting the water-
frontenvironment and reinforcing water qual-
ity objectives. The intensity of water-depen-
dent uses, the extent of open space and access,
public amenities, building orientation, height,
and massing are all components of an overall
revitalization plan. Each of these compo-
nents can be in harmony with or work against
water quality protection goals and objectives.

Redevelopment and Public Access

The Regulations identify public access
to waterfront areas and the effect on water
quality as one of the issues to be addressed in
the local comprehensive plan. Revitalization
of urban waterfronts often involves an expan-
sion of public access opportunities. Policies
for redevelopment of intensely developed
areas should complement local public access
objectives. The incorporation of policies that
enhance public access to municipal water-
front areas can be a central and important
element of any local water quality improve-
ment strategy. Deteriorated waterfront areas
characterized by dilapidated piers and aban-
doned structures inhibit public access to ur-
ban waterways. These areas may no longer
be suitable for today's maritime economy but
a broad array of other water-dependent uses,
such as commercial boating activities, water-
taxi facilities, and public landings/ may be
viable.

MAPPING

Local IDA designations will be de-
picted on the jurisdiction's Chesapeake Bay
Preservation Area Map. A reduction of this
map is recommended to be included in the
plan. As an alternative, local governments
may wish to amend the local land use map
with a Preservation Area overlay including
the depiction of IDAs. General redevelop-
ment areas should also be identified on the

general land use plan. Local governments
that conduct a planning process for distinct
planning areas or sectors should consider
delineating individual redevelopment areas
within IDAs in sector plans.

IMPLEMENTATION

Strategies for the establishment of the
buffer area in IDAs over time and for the

protection and improvement of water quality
should be developed in the plan. Using the
information and mapping from Step Five,
local governments may differentiate redevel-
opment areas based on the classification sys-
tem and develop categories for IDAs and
redevelopment areas. These categories should
be focused on the character of the area and

revitalization proposals, water quality pro-
tection strategies/ and the ability to establish
the buffer area over time. Special zoning
regulations could be adopted which address
the establishment of the buffer area as land

within IDAs redevelops. Standards for buffer
areas would vary within different IDA cat-
egones.
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The draft City of Boston Municipal Harbor Plan (Harborpark Plan) was completed in October
1990. The Harborpark planning process was developed in conjunction with State and City policies
addressing water quality protection efforts for Boston Harbor. The extensive program to clean up
Boston Harbor is focused on the construction of new sewage treatment facilities, preventing the
dumping of leftover sewage treatment sludge into the harbor, and reducing toxic chemicals in sewage
discharges. *"

The Plan identifies six Harborpark planning areas and establishes specific policies and
strategies for each. In an introduction describing the planning areas, the Plan states:

Thechallengepresentedby planning fortheMunicipalHarborPlanwas one of integratingBoston'sland
and water resources in a way that enhances the existing character of the waterfront and promotes public
access within the context of individual areas of the Harbor. 1M

The primary legal mechanism for implementing the Plan's policies is a new underlying
Harborpark Zoning. The goals for the Harborpark Zoning will be implemented by a ten point
planning program with specific strategies for each planning area. The planning program will:

. Preserve approximately one-fhird of the waterfrontfor open space and recreational opportunities.

. Create Harborwalk, 43 miles of continuous waterfront walkway that will stretch from the Neponset
River to Charlestown and East Boston.

. EstablishMaritimeEconomyReserpeDistrictswhichpreseruedeepwaterareasofthewaterfrontfor
shipping and other water-dependent industrial uses.

. Create and protect approximately 4,000 units of housing existing and planned both on and near the
waterfront, with a goal of 25% affordability.

. Guide the expansion of the downtown economy through appropriately-scaled development on
carefully-selected waterfront sites.

. Promote connection of communities adjacent to Harborpark to the waterfront, including Charlestown,
the Fort Port Channel area, East Boston, the North End, and Dorchester communities.

. Reestablish an extensive water transportation system in Boston Harbor and improve transportation
access to new waterfront developments without creating adverse impacts on nearby neighborhoods.

. Establish height limits and design guidelines so that new waterfront development is appropriately
scaled and improves visual and physical connections between neighborhoods and the waterfront.

. Protect and enhance the harbor's natural environment by locating and designing buildings in ways
that do not generate excessive winds and shadows, encouraging pedestrian access to the waterfront,
and improving the water quality of Boston Harbor.

. Continue the neighborhood-based review process established by Harborpark for waterfront devel-
opments. lu
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IDA Subcategories

After the completion of Step Five, local
governments may identify different classifi-
cations for redevelopment areas and consider
"customizing" IDAs to more accurately re-
fleet the existing development patterns along
the shoreline. "6 More specific standards for
implementing the buffer area and other per-
formance criteria could be instituted within
different classifications. The local Chesapeake
Bay Preservation Areas map should be
amended to include the different classifica-
tions of IDAs, if this approach is employed.
Such a classification system could include
Industrial IDAs and Commercial/Residen-
tial IDAs as discussed below.

INDUSTRIAL IDAs

These areas would be characterized as
working waterfronts by their intensive in-
dustrial activity. Working waterfronts may
have limited ability for the creadon of open
space or establishment of the buffer area be-
cause of the necessity for access to the water,
the amount impervious surface/ and the lack
of natural shoreline. Policies tailored to the
unique character of these areas will recognize
the impracticability of implementing buffer
area and rely on other water quality strategies

more effective for such uses. Intense indus-

trial areas can be treated differently than other
redevelopment areas which are no longer
viable working waterfront areas.

COMMERCIAL/RESIDENTIAL IDAs

These areas would be characterized by
less intense uses such as commercial, residen-
tial, or office areas and may include infill
sites. These areas will likely provide greater
latitude in establishing the buffer area since
access to waterways is not paramount to their
operation. Some of these areas may already
have a limited natural buffer area. Imple-
mentation of on-site structural stormwater

Inditstrial intensely developed area.

Commercial/residential intensely developed area.

Best Management Practices could be more
easily applied in areas that have less impervi-
ous surface. Policies tailored to these areas
will recognize the ability of implementing the
buffer area and other revegetation strategies
could focus on the aesthetic appeal of natural
areas. Establishment of a buffer area could
enhance the attractiveness of some redevel-
opment projects/ especially those that are ori-
ented toward people. Localities throughout
the United States have discovered the poten-
tial for profitable and popular urban water-
fronts through the redevelopment of existing
impervious areas.
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Specific Area Management Plan

Local governments should consider
the development of specific redevelopment
area management plans for areas targeted for
major revitalization efforts. These detailed
plans may be a valuable tool in effectively
implementing site-specific water quality pro-
tection policies and articulating more pre-
cisely the local water quality improvement
strategy for individual redevelopr ^ent areas.
The plan could incorporate storr iter maii-
agement strategies for specific -edevelop-
ment areas, including solutions for retrofit-
ting the existing municipal stormwater dis-
charge system for compliance with federal
stormwater management requirements.

Local governments are further encour-
aged to reexamine current zoning policies
and regulations. It may be likely that existing
policies do not reflect plan goals relating to
public access/ protection of sensitive environ-
mental resources, and water quality concerns.
Buildingheightsandbulk limits maynolonger
be appropriate to implement policies directed
at enhancing visual and physical connections
between urban residents and waterfront ar-
eas/ as these areas are revitalized.

Open Space and Revegetation
Strategies

Open space requiren
opment ar> is can take a d;
than traditional open spac "
zoning ordinances. Traditl"
space requirements seek tc
space in previously undeve'
IDAs, open space requirenu .:
to reestablish vegetated open
areas redevelop. One way

'orredc rel-

'.: approach
u 'ements m

jnmg open
ntain open
areas. For

would seek

iipace as these
this could be

achieved would be by amending the local
ordinance implementing the performance
criteria to require the establishment of a mini-
mum of 20 percent of the site to vegetated
open space for redevelopment projects in
Commercial/Residential IDAs. This would
effectively satisfy the requirement for a 10
percent reduction in stormwater runoff pol-
lutant loading and would minimize construc-
tion and redevelopment costs (§4. 2. 8. a. (4) of
the Regulations).

Another means of establishing vegeta-
tive buffers and vegetated open space could
be through an incentive program for such
measures. This program could include offer-
ing density credits for redevelopment projects
that establish a 50-foot buffer area, or for the

revegetation of more than 20 percent of the
site. For redevelopment areas fronting major
water resources, expanding opportunities for
public access may be a desirable objective. In
conjunction with the incentive program, local
governments could explore the use of Land
and Water Conservation Funds to install walk-

ways and promenades in the established
buffer areas. The construction of walkways
and promenades along the shoreline could
include the use of BMPs or replacement of
vegetation in other areas of the site as part of
the project.

Local governs . i;'nts should amend the
landscape requiren ;^. ls for redevelopment
in Chesapeake Bay I r -yervation Areas to en-
courage the use of 1c .. maintenance and na-
tive plant species for buffer establishment
and other revegetation. Revec^tation noli-
des should include tl onser' 'tion ofT ... er

resources through ti ^-use jr storrr^ ;er
runoffforirrigating u. < an open spaces; .. ror
use in fountains and building coolant sys-
tems.
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Many urban communities across the
United States have incorporated the preser-
vation and restoration of shoreline resources

into overall shoreline revitalization plans.
Local governments could institute a revolv-
ing loan fund to assist developers in meeting
the cost of installing water quality BMPs for
redevelopment projects. This fund could also
be used in conjunction with an incentive pro-
gram for buffer establishment and revegeta-
tion, the provision of sfcructured parking ar-
eas/ the replacement of antiquated utility sys-
tems/ and the overall "greening" of redevel-
opment areas as a marketing mechanism to
attract investors. Success stories such as San

Antonio's River Walk point to the possibility
of revitalized redevelopment areas which
address environmental issues in a mutually
beneficial way.

As an alternative to open space re-
quirements, a locality could set maximum
impervious surface thresholds. Under such a
scenario/ local governments could retain the
intensity of development while decreasing
the permitted lot coverage for each project.
Methods of achieving a reduced lot coverage
may include the construction of structured
parkmg areas in IDAs and prohibition of
additional surface parking areas. This ap-
proach would enable greater development
intensity on a site while providing more area
for revegetation.

Source Control Program

Conventional surface stormwaterman-

agement techniques designed to achieve the
"no net increase" standard for stormwater

pollutants m the Regulations maybe difficult
to implement in highly urbanized areas even

as these areas redevelop. Revitalization ef-
forts may propose to mcrease a site's devel-
opment intensity, further limiting design flex-
ibility, and sub-surface conditions may pre-
dude certain structural BMP options alto-
gether. Other effective Best Management
Practices can be implemented, however/ to
improve the quality of stormwater runoff
consistent with water quality objectives in the
Act and Regulations.

NOTE: Tlie Department is funding a Northern Vir-
ginia Planning District Commission project to con-
duct an assessment of BMFs for the "ultra-urban

environment" This shidy will examine specific
design modifications associated with the use of un-
derground storage tanks and cistern stormwater col-
lection and recycling. The assessment will be di-
rected at evaluating actual long-term efficiencies and
specific limitations on the use of these BMPs as well
as maintenance requirements and costs. TheDepart-
ment expects the results of this study to expand not
only the knowledge base in developing an effective
source control program but also the array of available
options for meeting stormwater quality performance
standards.

Source control measures can be effec-

tive in protecting receiving waters from oil
and grease in urban stormwater runoff. A
local water quality improvement strategy for
redevelopment areas could implement inno-
vative measures such as wet vacuum street

sweeping. Another important aspect of such
a strategy might be as simple as improved
litter control/ including the provision of new
trash receptacles and sidewalk sweeping.
Underground storage facilities are another
BMP that shows promise for use in urbanized
centers where available land area is severely
limited.
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Capital Improvement Program

The capital improvement program
(CIP) guides the investment of public funds
for capital projects. This will be an important
local tool for implementmg a water quality
improvement strategy for redevelopment ar-
eas in need of infrastructure repair or replace-
ment. It is another vehicle for implementing
the IDA/redevelopment area policies. Addi-
tional CIP components couldindude an in-
centive program through which the locality
purchases trees and other appropriate land-
scape material wholesale and sells them to
property owners at cost for revegetation ef-
forts. Programming the replacement costs of
antiquated utility and drainage systems over
time would ensure that funding priorities are
in line with local water quality improvement
objectives. "7 Property owned by local gov-
emments should mclude restrictive covenants

to preserve existing open space.
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CONSERVATION AND DEVELOPMENT OPPORTUNITIES
FOR WATER QUALITY PROTECTION

Community values can be preserved
and citizen-identified goals can be achieved
through creative land use and development
strategies that may also further the objectives
of the Chesapeake Bay Preservation Act. Open
space subdivision or cluster development,
planned unit development/ performance-
based zoning and site planning, and
greenways are all examples of innovative
development and conservation tools with the
common thread of preserving local character
and protecting a communit/s natural and
cultural resources. This section explores a
number of creative approaches that may rep-
resent opportunities for implementing com-
munity objectives identified in a comprehen-
sive planning process while enhancing and
reinforcing the local Preservation Act pro-
gram.

OPEN SPACE PRESERVATION

Despite the transience of contempo-
rary life/ the visible landscape remains an
important component in the way we define
"community. " A region's character and sense
of place are important contributors to the
attraction it holds to new residents and busi-

ness. "Quality of life" sustains as much sig-
nificance to economic development as it does
to urban design. Surveys have shown that
open space systems and the preservation of
natural areas are important factors in estab-
lishing a high quality of life and attracting
new business and industry

Local governments are increasingly
concerned about the need to preserve open
space as the supply of undeveloped land
diminishes. Local objectives for preserving
open space can vary - to provide outdoor

recreation and public use areas like beaches/
trails/ and riverfront lands; to preserve the
rural, open character of the community and
prime agricultural land/ and guide the loca-
tion and rate of development; and to preserve
important environmental resources like wet-
lands, wildlife habitat, scenic areas/ and aqui-
fer recharge areas.

Land development and conservation
strategies for protecting open space are nu-
merous. Measures that work for one locality
may not necessarily be appropriate for an-
other. Therefore/ it is important to identify
local open space objectives to ensure the strat-
egy or combination of strategies is effective.
For localities complying with the Chesapeake
Bay Preservation Act, a primary objective for
open space preservation should be the pro-
tection of water quality. Opportunities for
local governments that further implementa-
tionof the Act and Regulations can also ad-
dress other important community needs and
objectives.

Designing a Continuous Open Space
System

Some community visionaries have
been motivated by the desire to walk or ride
a bicycle from one corner of a local jurisdic-
tion to the opposite corner without impedi-
ment. 118 These individuals have reasoned

that such a "continuous" pathway system
would expand recreational opportunity while
enhandng public safety. The internal pedes-
trian paths and bikeways within planned com-
munities are an example of such an open
space system on a micro scale. Localities
interested in applying this concept on a juris-
diction-wide or regional scale see opportuni-
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ties to link isolated recreational sites and pro-
vide an enhanced network of open space and
recreation.

Growing interest in establishing wild-
life corridors also heightens the desirability
of implementing a local continuous open space
system. Wildlife corridors are preserved strips
of natural vegetation which connect larger
areas of open land supportmg viable popula-
tions of various wildlife species, such as wa-
terfowl, deer, and raptors. The corridor acts
as a habitat bridge through which wildlife
can migrate without interference from hu-
man-made obstacles.

A successful open space system will
integrate a range of open space elements -
areas designated as RPAs and other riparian
areas/ greenways, active recreational areas,
woodlands and farmland/ and wildlife pro-
tection or other natural areas - which reflect

the variety of local objectives present at the
time an open space planning effort is initi-
ated. A number of land conservation tech-

niques are ? ulable to ccmmunities to achieve
open spac ^als. Tl a ^st effective open
spaceplar: ; and imi. . 'entation programs
will be tb that incorporate a number of
these tec. . iques into comprehensive pro-
grams to preserve open s-^ace and commu-
nity character and to pro i water quality.

Resource Protection A "s -

the "Skeleton"

A comprehensive/ <x-r Jnuous open
space system - whether local or regional in
scope - can be based on a concept of "links
and nodes. " The dendritic pattern of the
tributary stream network within each local
jurisdiction can provide the framework (the
links) for such an open space system. Locally
designated Resource Protection Areas pre-

dominantly follow this pattern in each com-
munity. At a minimum, the Resource Protec-
tion Area extends 100 feet along each side of
a tributary stream/ providing a linear protec-
tion corridor at least 200 feet in width. Al-

though the Regulations permit certain activi-
ties within the RPA, the RPA designation can
provide a linear corridor of open land as the
basis or the "skeleton" for a comprehensive
open space system (see Figure 6-32).

Environmentally sensitive lands com-
prising RPAs are to be protected because of
their intrinsic value to water quality protec-
tion. Significantly, this purpose need not be
incompatible with other community objec-
tives like public access, recreation/ and wild-
life protection. The RPA is/ of course, m
various ownerships - public, semi-public,

HYPOTHETICAL RPA NETWORK
FIGURE 6-32
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and private. Ownership is an important fac-
tor in selecting local strategies appropriate
for implementing an open space system.

RPA and Greenway Corridors

The RPA skeleton can first be enhanced
or augmented by additional linear open space
configurations/ such as conservation ease-
ments along scenic tributaries, abandoned
railroad rights-of-way, and linear parks, trails/
parkways and bikeways (see Figure 6-33).
This evokes the concept of greenways plan-
ning. Greenways are corridors of private and
public lands providing access to open spaces
and linking population centers with recre-
ation areas. In addition to utilizing water-
courses (streams and rivers) and railroad
rights-of-way/ a greenways network can in-
elude floodplains, scenic byways/ forests/
farms, and utility rights-of-way. Greenway
programs can be enhanced through regional
efforts. Examples in Virginia include the
Virginia Creeper in Washington County and
the Washington and Old Dominion Railroad
Regional Park Trail extending from Alexan-
dria west to Purcellville. "9

NOTE: The 1988 Palisades Conservation Plan devel-
op ed by the Regional Plan Association and the Trust
for Public Land is a greenway plan for 18 miles of the
New Jersey shore. The Plan involves both adoption
of new land use regulations and strategic property
acquisition. The Plan concept establishes a public/
private greenway that "connects, both visually and
physically, the new and existing parks, trails and
roadways, cultural attractions, naturalresources,and
significant viewpoints." 12°

SCENIC RIVERS

Wild and scenic waterways are an im-
portant linear element to the landscape. Ri-
parian areas retained in their natural state
protect water quality and preserve the scenic
qualities of the watercourse. 121 Low impact
facilities like picnic areas, pedestrian paths/
and bikeways provide access and recreational
opportunities which complement resource
protection objectives. Allowing multiple uses
enhances existing corridors and generates
interest in creating new links to the open
space system over time.

WILDLIFE CORRIDORS

The fragmentation of forests reduces
and alters habitat, resulting in significant spe-
des loss. Preserving environmentally sensi-
tive areas and open space in the form of
riparian forests or wildlife corridors will es-
tablish significant habitat areas and a safe
passageway for wildlife. Wildlife corridors
can link with nodes of open space or wood-
land to provide a spatial distribution adequate
to support the diversity of plant and wildlife
species.

Connecting Isolated Nodes of Open
Space

By using the RPA as a means of linking
"nodes" of open space/ the system can ulti-
mately expand to eventually connect a full
range of open space types to meet local pres-
ervation objectives. For example, nodes of
open space can include recreational areas like
parks and playgrounds/ planned communi-
ties with their internal systems of pathways/
and public or semi-public access like boat
landings and marinas.
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EXAMPLE OF GREENWAYS STRATEGIES FIGURE 6-33

Resource Protection Area

Boat dock

Beach

Recreation Area

Picnic Facilities

1. Resource Protection Areas used for access and
wildlife habitat areas.

2. Railroad bed converted to bike and jogging trail;
access trails branch off road.

4. Trail network developed by private groups and
locality.

5. Recreation facilities.

6. Scenic byway designation.
3. Conservation easements from property owners.
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RECREATIONAL AREAS AND PARKS RESIDENTIAL OPEN SPACES

A first priority in designing a local
open space system would be to connect pub-
lie recreational areas. Linking parks - fed-
eral, state, and local - playgrounds, wildlife
management areas/ and public boatmg access
areas by designated RPA corridors would
enhance resource protection while expand-
ing both passive and active recreational op-
portunities and public use of these areas (see
Figure 6-34).

FARMLAND AND WOODLANDS

Additional expansions of the open
space system could be realized by connecting
farmland and existing wooded areas. The
preservation of farmland helps protect rural
character and enhances communty open
space.

Woodlands are important in moderat-
ing climatic effects, reducing impacts caused
by flooding and high winds/ and protecting
watersheds from siltation and erosion as a

result of heavy runoff. Woodlands buffer in-
compatible land uses, minimize noise, and
absorb air pollutants. They add value to
adjacent residential areas and offer recreation
and hunting opportunities. The environmen-
tal diversity of woodlands is an essential re-
source in protecting wildlife. Woodlands
should be a major component of a compre-
hensive open space system. Wooded stream
corridors linking nodes of woodlands such as
state forests/ parks/ or natural areas will ex-
tend the network of open space and provide
areas adequate to sustain significant wildlife
populations.

The internal open space of planned
communities or even office and industrial

parks can be designed to link with the larger
open space system. As new residential projects
are initiated/ they can be designed to connect
to existing or proposed parks or other ele-
ments in the community open space system
(see Figure 6-35). The design of the residen-
tial project should ensure that RPA corridors
are protected and incorporated as part of the
local open space system/ and individual lots
are configured so that residents' privacy is
adequately safeguarded.

IMPLEMENTATION STRATEGIES

As previously discussed/ conservation
and development strategies to preserve open
space and protect a community's environ-
mental and cultural resources can also be

effective in protecting water quality. All of
these tools can enhance implementation of
local Chesapeake Bay Preservation Act pro-
grams, but some are more effective than oth-
ers. Employing strategies with the greatest
water quality potential enables a more com-
prehensive and cost-effective approach to
achieve community goals.

Implementing an Open Space or
Greenways System

In the Commonwealth/ the Depart-
ment of Conservation and Recreation (DCR)

is promoting the growth and expansion of
greenways and trails throughout the state on
both public and private lands. A variety of
programs will facilitate a local process of
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identifying suitable areas to be reserved as
open space and greenways as well as acquir-
ing land for that purpose. The Virginia Nahi-
ral Heritage Program was established in 1986
to develop an easily accessible/ up-to-date
data base of information on biological diver-
sity in the state. A joint effort < f The Nature
Conservancy and the state, th wgh DCR/ the
Heritage Program provides < iok)gical in-
ventory of rare plants and anir and unique
or exemplary natural commu' /-s (see page
VI-121).

TheVu-giniaOutdoors I oundatic; " ^s
established in 1966 to encourage the proser-
vation of open space throughout the state
through the use of scenic or conservation
easements (Title 10.1, Chapter 18, Code of
Virginia). That same year, the Open Space
Land Act (Title 10.1, Chapter 17, Code of
Virginia) was passed/ authorizing all public
landholders in Virginia, including local gov-
emments, to acquire land or certain land rights
through the use of conservation easements
for land displaying significant natural fea-
tures or historic/ scenic, or scientific qualities.
Additionally/ in 1988, the General Assembly
passed the Virginia Conservation Easement
Act (Title 10. 1, Chapter 10. 1, Code of Vir-
ginia) which permits certain charitable cor-
porations, associations, and trusts to acquire
and hold conservation easements for protec-
tion of significant natural, scenic/ recreational/
historic, or open space values.

AUTHORJTY

Authority for conservation measures
like greenways plannmg is provided in state
enabling legislation, encouraging localities to
develop and adopt broad natural resource
conservation strategies which emphasize pro-
tection and enhancement of natural, cultural,

and reaeational resource values. Section 15.1-
446. 1 of the Code of Virginia authorizes lo-
calities to consider in their comprehensive
plans ".. [t]he designation of areas for various
types of public and private development and
use, such as different kmds of... conservation,
recreation, public service, flood plain and
drainage, and other areas... [and] the designa-
tion of a system of community service facili-
ties such as parks [and] forests[. ]" Moreover/
§ 15. 1-489 authorizes zoning to provide for
the preservation of "other lands of signifi-
cance for the protection of the natural envi-
ronment[. ]" Section 15. 1-490 requires that
zoning ordinances be drawn with consider-
ation for "recreation areas and other public
services/ the conservation of natural resources,
the preservation of flood plains, the preserva-
tion of agricultural and forestal land, the con-
servation of properties and their values and
the encouragement of the most appropriate
use of land throughout the county or munici-
pality. " Planning and zoning enabling legis-
lation coupled with authorities in the Act
provide Virgmia localities with broad au-
thority for initiating a greenway planning
process.

LOCAL PLANNING FOR OPEN SPACE
AND GREENWAYS

A greenway plan identifies the most
important features of a landscape and de-
scribes the ways in which they can be main-
tained through recommendations for use,
management/ and protection. 122 It should be
noted that greenway planning is not a strat-
egy to prevent development but rather a
framework for growth that will preserve rela-
tively large contiguous areas in a natural state
while promoting compatible agricultural/
horticultural, and reaeational uses. Examples
of facilities often located in greenways are
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EXAMPLE OF GREENWAYSAND LINKAGES FIGURE 6-34

RPA

Boat Docking

RPA

Recreation
Area

Public
Access

Bike and
Jogging TraU

RPA

Floodplain

<3REE]^VAY: Localityestablishes greenway network based on RPA and linkages to other
natural features and public access and recreational sites.

Recreation Nodes: To include parks, boat docking, public landings.

Bike and Jogging Trails: Developed within riparian corridors to link population centers, recreation facilities,
and natural resource areas. --, -----. -.... ^^
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EXAMPLE OF COMPREHENSIVE OPEN SPACE SYSTEM FIGURE 6-35

Floodplam

RPA

Historic

Property

Agriculhial Open Space

RPA

Recreation
Area

Conservation
Easement

Roodplain

OPEN SPACE CONSERVATION OPTIONS

^l) Public Recerational Areas: Public use areas including boating access, picnic facilities, and parks.

3) Open Space Subdivision or PUD: Dwellings and other impervious surfaces are clustered to provide usable
open space and the protection of natural features.

2) Conservation Easement: A transfer of certain property rights in exchange for tax credits to provide public
access and conserve sensitive lands.

4) Agricultural/Open Space Areas: Special zoning to ensure viableopen space areas in community.

^5) Special Conservation Easement: Historic property easement donation.
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camping areas/ picnic facilities, trails, boating
and fishing facilities, canoeing/ and parking
areas.

Once the decision has been made to

initiate the planning process/ data must be
collected and analyzed. As for any plan de-
velopment, plannmg for greenways must be
based on objective data about the landscape.
The decision to create a system of greenways
should be based on evaluation of data relative

to demographic and development trends, rec-
reational demand, sensitive land features, and
existing and projected land use patterns.
Locally designated Resource Protection Ar-
eas form natural greenways in the landscape.
Connecting RPAs to other open space or rec-
reational areas within a jurisdiction and
among neighboring localities is a way of de-
signing a greenway network. Consideration
of all related programs and activities in a
region should be an important part of the
greenway planning process. The record in
other states has shown that cooperation
among adjacent localities is important in
creating extensive greenways. 123

Local Land Use Regulations

Implementation of the general perfor-
mance criteria in the Regulations can also
meet local objectives relative to quality devel-
opment, recreational opportunity, and com-
munity character. For example, development
strategies that recognize and incorporate a
site's natural features into the overall design
of a project minimize land disturbance (§
4. 2. 1). Design strategies that cluster build-
ings reduce the area needed for roads and
utilities. While keeping costs down, cluster-
ing reduces the area of impervious surface
(§ 4. 2. 5). Tree preservation and landscaping

ordinances provide buffering between incom-
patible land uses and preserve community
character while preserving indigenous veg-
etation consistent with the Regulations (§
4.2.2).

Most local planners are familiar with
such conservation and development strate-
gies and many examples of local implementa-
tion of these tools exist. Where localities have
already implemented open space standards/
landscaping ordinances/ and other strategies,
reexamination may reveal additional ways
to maximize water quality protection. In
many cases/ the concept may be the same but
the effect may have little or no impact on
water quality protection. Piggybacking wa-
ter quality goals with other community objec-
tives establishes a more comprehensive, inte-
grated implementation strategy which will
prove more cost-effective and successful both
in the near and long term. The purpose of the
following discussion is to examine some of
these strategies based on their merits for wa-
ter quality protection.

OPEN SPACE SUBDIVISION OR CLUSTER
DEVELOPMENT

Open space subdivision or cluster
housing is a cost-effective/ affordable alterna-
tive to conventional residential development.
By clustering development on less sensitive
portions of a site/ farmland and scenic open
space can be preserved while maintaining the
same overall density of development. Re-
duced lot sizes and closer grouping of struc-
tures is exchanged for a dedication of useable
open space. This type of residential develop-
ment reduces site development and construc-
tion costs by reducing utility and infrastruc-
ture requirements, promoting shared access,
and conserving land and energy 124
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A surprising number of localities al-
ready have cluster development provisions
in their zoning ordinances/ but these regula-
tions are infrequently used. This may be due
in part to objections of neighboring residents
who perceive this type of development as a
threat to property values. The larger reason is
that local cluster provisions typically require
zoning and review fees that are significantly
higher than standard design and establish a
development review process that is more
lengthy and cumbersome. In fact, such provi-
sions impose a number of disincentives for
cluster development - an impediment to even
the most interested developers. 125 For open
space subdivisions tubebuilt/ incentives must
be integrated with local requirements. The
development review process for clustering
should be streamlined, and review fees should
be less than those for conventional subdivi-

sions. Density bonuses and other incentives
can also be effective. Studies have demon-

strated that developer costs saved in streets/
utilities, grading and stonnwater facilities
can reduce the final costs of the development
by at least 5-10 percent. 126

PLANNED UNH DEVELOPMENT

Planned Communities or Planned Unit
development? (PUDs) offer developers a
y^mber of ad - stages in design and con-

ruction. If do.. well, a PUD design concept
is derived only after a thorough analysis of
the natural features of the site and the capac-
ity of areas within the site to sustain develop-
ment. This type of development attempts to
achieve a balance between tl .. ouilt and natu-

ral systems building only in suitable areas
and incorporating natural resources as resi-
dent amenities.

Some PUDs degrade water quality
when buffer areas adjacent to sensitive re-
sources are inadequate and streamside open
space is "developed" into recreational ameni-
ties like golf courses. 127 Sensitive naturalfea-
tures need some prn< action in order to func-
tion effectively in i . otecting water quality
and providing aquatic habitat. Better man-
agement of sensitive shoreline areas or stream
valleys can be attained when buffer a -eas are
placed in common ownership.

PUDs are mixed-use developments,
bringing together conventional land use ac-
tivities in concentrated/ complimentary ar-
rangements. Service/ recreation, entertain-
ment, and water-related development are
oriented around open areas held in common.
This type of design concept can enhance re-
source protection and access routes, add value
to projects, attract visitors and residents, and
become an economic development catalyst in
the community.

TREE PROTECTION AND LANDSCAPING

ORDINANCES

The concern over a loss of community
character has lead to an increasing awareness
of the value of trees in creating a sen se of place
and contributing to an area's quality of life.
Nothing changes area character so dramati-
cally as the clearing of an adjacent woodland
or the removal of a wooded buffer area be-

tween properties. The loss of mature vegeta-
tion impacts an area until replacement veg-
etation reaches maturity. Denuding the land
of these resources compounds problems with
erosion/ sedimentation, storm water manage-
ment, and nonpoint source pollution.
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During the past several years, a num-
ber of dties and towns have undertaken am-

bitious tree planting and maintenance pro-
grams by enacting bree and landscaping ordi-
nances. Landscaping ordinances require de-
velopers and property owners to develop
landscaping plans for their projects. Most
ordinances establish standards for location,
quantity/ sizing, spacing/ buffering and
screening. Some ordinances list plant species
recommended for specific locales/ but many
fail to do tMs well. However, few landscap-
ing ordinances directly consider the relation-
ship between plant communities and local
hydrology.

Local governments interested in de-
veloping a tree preservation and landscapmg
ordinance will benefit in seeking assistance
from landscape architects, arborists, exten-
sion service agents, foresters, and other pro-
fessionals. A committee comprised of citi-
zens and landscape professionals can define
community issues, build consensus, and steer
development of the local ordinance. With
this expertise, a list of appropriate spedes can
be developed. A list of plants not recom-
mended for use should also be included in a
local ordinance.128

Local landscaping ordinances should
reflect the interests, concerns/ and values of
the community. In designing a local land-
scaping ordinance, differences in communi-
ties can vary in four important ways:

. physical environment;

. community values and interests;
» the legal framework of the community; and
. the political/economic climate. 129

Consideration of these four factors will as-

sure a well-designed landscaping ordinance

better suited for acceptance/ adoption and
compliance.

Landscaping ordinances set minimum
standards for landscaping and screening and
help a community better manage and con-
serve resources. Many landscaping ordi-
nances require street tree plantings/ shading
of parking areas, and vegetated buffers be-
tween adjacent uses. Some localities/ mostly
in the Southwest/ are encouraging a shift in
landscaping practices from water intensive
vegetation towards water conserving/
drought-tolerant landscaping. Even modest
measures, such as encouraging landscaping
ground covers that require less maintenance
and conserve energy/ can. reduce overall pub-
lie and private costs. Though Tidewater and
the East coast are generally considered "wa-
ter-rich, " water conservation measures em-
ployed painlessly year round maintain
healthy growing conditions and help to avoid
bans on water use during periods of drought.

To enhance water quality protection/
local landscaping ordinances should limit
ornamentals and other exotic spedes, instead
encouraging planting schemes that rely on
indigenous spedes. Indigenous vegetation is
well-suited to the area's climate and is more
resistant to disease. Many landscaping ordi-
nances require on-slte irrigation systems. In-
tegrating landscaping requirements with
stormwater management performance stan-
dards can secure an on-site water supply and
meet all of a project's irrigation needs. 130 Or-
dinances which require the use of dsterns
or other water-har vesting techniques, require
the preservation of existing specimen vegeta-
tion, and discourage the use of exotic species
that require greater maintenance and water
will protect water quality and conserve water
consistent with the Act and Regulations.
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COMPARISON OF CONVENTIONAL AND CLUSTER SUBDIVISIONS FIGURE 6-36

A.

Conventional Subdivision
(Gross Density=l du/2ac.)

Site and Environmental Constraints

NO !s"bat^!D'|
^YU.lLJl
WTFT-
-'\ a\ a ! a j D

\ ISetback-

Typical lot size is 1.75 acres 8 units buildable;
two proposed units in floodplain.

A.

Cluster Subdivision
(Gross Density=ldu/2ac.)

Site and Environmental Constraints

Typical lot size .5 acre: 12 units (zero lot line) proposed.
Siting of buildings and roads compatible with topog-
raphy

B. Access and Open Space B.

LjS.ia ! D I a I a
ftKD.^n

I',

Only two lots have access to water; no plan for open
space; individual site confinement.

Access and Open Space

Access to water is available to all. Waterfront and

common open space are folcal points of project.

C. Vegetation and Buffers C. Vegetation and Buffers

 

)ijam

[?lc:r:1/
^^

Greater setbacks and back yard requirement reduce FiftyPera?nt of site is undisturbed; natural areas are
site vegetation retention, preserved.
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Wildlife Habitat Protection
Corridors

Water quality and wildlife habitat are
closely interrelated. Most aquatic organisms
are directly dependent upon Mgh quality
waters for their survival or commercial value.

In addition, some of the most important habi-
tat for terrestrial spedes is found at the inter-
face of land and water. The vast majority of
Virginia's threatened and endangeredwildlife
species are located in the forested wetlands/
tidal marshes/ and shoreline areas of the Tide-
water region. 131 These same land features are
the most important for the filtering ofnonpoint
source pollutants and have been identified as
components of Resource Protection Areas
designations under the Regulations. From a
comprehensive planning perspective/ deter-
mining the locations and types of wildlife
habitat within the locality should be an im-
portant exercise in planning for open space
and water quality protection.

Perhaps the greatest impact of land
development activities on wildlife and spe-
cies diversity is the fragmentation of habitat
into small or isolated "islands. " Two prob-
lems result from habitat fragmentation. First,
fragmentation leads to the loss of large, wide-
ranging or ecologically specialized species
that cannot survive in protected lands of in-
adequate size or areas subject to high levels of
human disturbance. Second/ it often contrib-
utes to the progressively increasing domina-
tion of remaining habitat fragments by op-
portunistic and exotic species that are charac-
teristic of humanized landscapes. 132

While the loss of habitat due to the

development of large contiguous parcels of
open space has been noted in planning litera-
ture, the contribution of land disturbing ac-
tivities to the introduction of invasive spe-

cies, and the subsequent loss of native vegeta-
tion has not received sufficient attention.

Examples of this phenomenon can be found
in two species of marsh vegetation, Hydrilla
and Phragmytes. These species invade wet-
lands when soil is exposed during land dis-
turbing activities. Such activities include resi-
dential, commercial, and industrial develop-
ment; the construction of piers, docks/ boat
houses, and shore stabilization structures;
and the building of stationary duck blinds.

Once an invasive species has taken
root in an area/ it is likely to spread and
become the dominant species in the marsh.
This has the effect of crowding out the natural
diversity of a marsh (particularly tidal fresh-
water marshes), and can lead to the extirpa-
tion of rare and endangered plants. The
decreasing diversity has an adverse impact
on waterfowl. This is especially acute when a
colony of Phragmytes invades a marsh, since
this plant does not provide food for water-
fowl.

HABITAT PROTECTION PLANNING

The first step in establishing a local
habitat protection program is an inventory of
habitat resources. The following outlines the
inventory process:

(1) Identify habitats and their relative values;
(2) Identify species supported, including

threatened and endangered species;
(3) Identify areas of important wildlife plant

food;

(4) Analyze adjacent land uses;
(5) Develop continuous open space/wildlife

corridor systems.

The first three steps involve identifica-
tion of species and habitat using specific data
resources. The Virginia Department of Con-
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servation and Recreation's Nahiral Heritage
Program (see page VI-121) as well as The
Nature Conservancy prioritize habitat pro-
tection efforts based upon rare and endan-
gered plants/ animals/ and natural systems.
The Virginia Departmeru of Game and Inland
Fisheries also maintains iocational informa-
tion on federal and state threatened and en-

dangered species in the Biota of Virginia
(BOVA) Program. The information provided
by these agencies is of particular assistance in
setting local priorities for wildlife habitat
protection.

The final two steps involve land use
planning expertise and should be incorpo-
rated into the comprehensive planning pro-
cess. The inventory process should highlight
potential areas for the establishment of habi-
tat reserves and corridors. Special attention
should be given to the existence of large land
ownership patterns, the availability of land/
and the availability or likelihood of funding
for acquisition of critical sites.

Land that is already protected is an-
other important consideration in the inven-
tory process. State managed areas such as
parks, forests, and natural areas can serye as
a nucleus for additional protection efforts
and can function as integral areas in a chain of
preserves connected by corridors. Further-
more, lands protected by private organiza-
tions through the establishment of preserves,
conservation districts, or private conserva-
tion easements should be considered as pro-
tected habitat. Additionally, efforts should
be made to link thes'. protected areas with

designated wildlife corridors.

Wildlife corridors are planned linear
areas of natural vegetation (usually follow-

in stT -eams or other water bodies) which

sei ° to link areas of open space supporting
viab^ populations of various wildlife spe-
cies. The corridor acts as a habitat bridge
through which wildlife can migrate without
interference from human made obstacles.

Corridors alleviate inbreeding of species and
assist in maintaining species which need a
greater land area or greater diversity of habi-
tat than may be available in a single refuge. 133
Furthermore, corridors represent important
resources in and of themselves when prop-
erly designed and managed. They represent
areas of continuity in the midst of landscapes
that have been altered to serve a wide array of
individual needs and desires. 134

In addition to providing a conduit for
the migration of such species as finfish/ wa-
terfowl/ deer, and raptors, riparian corridors
serve to protect water quality. These areas
provide a buffering function by filtering nu-
trients and sediment. In addition, shading
from riparian corridors inhibit thermal load-
ing of waterways during the heat of summer.
Studies of streams in moderately sloped areas
have found that a buffer width of approxi-
mately 90 feet on either side of a stream is
necessary to protect aquatic organisms from
the adverse effects of sedimentation and tem-

perature change. 135

To maximize the effectiveness of open
space and natural areas for habitat conserya-
tion/ localities could combine the use of corri-
dors and various multi-use zoning strategies
to (^'^ an integrated network of clustered
rest 136 Local planners should inventory
and ate riparian areas, coastal areas,
ridg ms, utility easements, and other
land. eatures as potential corridors to
func. / interconnect isolated natural
areas
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VIRGINIA'S NATURAL HERITAGE PROGRAM

The Department of Conservation and Recreation, through its Division of Natural
Heritage/ is the Commonwealth's principal manager of data on natural heritage resources,
defined by the Virginia Nahiral Area Preseryes Act (§ 10.1-209 ei seq. ) as unique and
exemplary nahu-al communities; habitats for rare, threatened and endangered species; and
other significant biological and geological feahu-es. The Division's Nahu-al Heritage Infor-
mation Management Section maintains data m an integrated system of computer databases,
maps and supporting manual files that are continually updated. Each nahu-al heritage
resource is assigned a ranking which reflects its rarity both within Virgmia and around the
globe. Ranking and data management procedures utilized by the Division are identical to
those used by the nahu-al heritage nehvork, operating in all 50 states, Canada, and several
Latin American and Caribbean countries. A locality can obtain a summary of data for its
jurisdiction, including the legal stahis of rare species by writing to the Division (see
Appendix A).

Under the Nahiral Area Preserves Act, the Division is responsible for conducting
statewide inventories for natural heritage resources. The Division has also conducted a
Natural Areas Inventory Program since 1989. Under this program, one or more localities
contract with the Division to perform a systematic inventory of natural heritage resources.
Funding has come through private and public sources, including coastal zone management
funds. These inventories include a thorough review of the nahu-al heritage maps and
databases, museum collections, and other existing information; interviews with knowledge-
able individuals; analysis of maps and aerial photographs; aerial reconnaissance; and field
surveys. The final report includes lists and maps of natural heritage resources, protection
boundaries for the most significant sites, and protection recommendations developed in
cooperation with local officials. Nahiral heritage staff scientists provide technical assistance
regarding the biology, stahis, or identity of natural heritage resources.

The Division has contracted to conduct mventories m Loudoun County, the City of
Virginia Beach, James City County, York County, and the City of Williamsburg. The last three
localities contracted with the Division jointly. This inventory is in its third, and final, year.
Of roughly 90 potential nahu-al areas identified at the start of this inventory, some two dozen
have proven to support natural heritage resources. Protection recommendations for these
sites and maps showing their ecological boundaries will be included in the final report.

The Division also includes a Nahiral Area Conservation Section that oversees the

Virginia Natural Area Preserves System. Dedicating a site as a natural area preserve protects
it m perpetuity. Any site supporting nahural heritage resources can be dedicated, whether it
is owned by the state, a locality, or a private individual. Other protection tools authorized by
Virginia's Natural Area Preserves Act include conservation easements and natural area
registry with the Department. The Natural Area Conservation Program staff can provide
localities with general information and guidance on nahu-al area protection and management.
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FAIRFAX COUNTY ECOLOGICAL RESOURCES INVENTORY FIGURE 6-37
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SOURCE: Fairfax County 1991 Annual Report on the Environment
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EXAMPLES OF LOCAL HABFTAT PROTECTION
PLANNING

Fairfax County: The most successful efforts
to create habitat corridors have reserved ri-

parian habitat areas during the planning and
development process. Fairfax County has
incorporated this concept into its comprehen-
sive plan through the establishment of Envi-
ronmental Quality Corridors (EQCs). Corri-
dors are delineated on two levels: sensitive

lands EQCs and resource protection EQCs
(see page IV-62).

The County has also undertaken the
development of a computerized Ecological
Resources Inventory. This effort identifies
major natural vegetation communities within
the County using recent aerial photography.
Data from BOVA and the Natural Heritage
Program was integrated into the database
and areas were field surveyed to verify the
photo-interpreted data and collect more spe-
cific information about species composition
and relative value. The inventory is designed
so that information from field observations

can continually update and expand the data-
base. The inventory will provide an impor-
tant tool for County staff in completing un-
pact assessments for development proposals.
Information from the inventory has identi-
fied ecologically valuable properties which
the Park Authority used in prioritizing
parkland acquisitions.

Virginia Beach: The City of Virginia Beach is
using the assistance of the Natural Heritage
Program to digitize and incorporate the habi-
tat inventory as an information layer in its
land use planning database. The planning
department will propose incorporating this
information into their decision making pro-
cess.

Northampton County: The County of
Northampton has utilized wildlife and habi-
tat information in the development of its land
use plan. The Northampton County Board of
Supervisors adopted policies to protect the
flyway corridor used by migratory birds tra-
versing the County. The Nature
Conservancy's Virginia Coast Reserve con-
tributed in collecting information and pro-
viding technical assistance based on Natural
Heritage information.

Conservation Easements

The Virginia Outdoors Plan character-
izes the use of conservation easements for

water quality and resource protection as hav-
ing "vast/ untapped potential. "137 Local gov-
ernments and other public bodies have had
the authority to secure conservation ease-
ments since the Open-Space Land Act was
enacted by the General Assembly in 1966. 138

A conservation easement is a signed
legal document which transfers some of the
landowner's rights to another party/ usually
called a holder. The landowner retains own-

ership and use of the property, subject only to
the restrictions mutually agreed to by the
parties. The extent of restrictions depends to
a great extent on the intent and desire of the
landowner.

Conservation easements have typically
been used to preserve open space, protect
habitat and historic properties, or provide
buffer zones between those resources and

more intensive development. In addition/ the
Open-Space Land Act provides local govern-
ments with the authority to acquire ease-
ments over tidal wetlands. However/ per-
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haps because of limited budgets/ local gov-
ernments have not fully utilized the potential
available through the Act.

The Virginia Conservation Easement
Act, enacted by the 1988 General Assembly,
provides a greater opporhmity for localgov-
ernments to use conservation easements. 139

This legislation extended the scope of organi-
zations which may legally "hold" easements
to include charitable/ non-profit groups which
are primarily engaged in natural resource
protection and historic preservation.

The active participation of the Com-
monwealth and private organizations pre-
sents an opportunity for cooperation between
those groups and local governments. Local
governments may identify those areas where
conservation easements would help to pro-
mate local conservation goals. Local govern-
ments could serve as a catalyst by helping

other qualified easement holders to identify
potential acquisitions/ without cost to the lo-
cality.

After identifying areas desirable for
protection by easement/ local governments
should share this information with the appro-
priate state or private entity. The Nature
Conservancy's easement program is prima-
rily oriented toward rare and endangered
spedes protection. The Chesapeake BayFoun-
dation is more water quality oriented, focus-
ing on the acquisition of easements on lands
vital to the health of the Bay, including farms/
forests/ and wetlands. In addition, the Vir-
ginia Outdoors Foundation, a state entity, is
authorized by law to acquire conservation
easements and is primarily involved in the
protection of scenic or natural values. 140 Simi-
larly, the Virginia Historic Landmarks Com-
mission accepts and administers easements
to protect historic properties.
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of Dam Safety and Floodplain Programs, 1990), 11-2.

27 Virginia Department of Conservation and Recreation, Division of Soil and Water Conservation,
Virginia Erosion and Sediment Control Handbook (Richmond, Va. : Division of Soil and Water
Conservation, 1980). Slope suitability is defined in terms of soil erosion hazards. The general ranges
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28 Virginia Department of Health, Sewage Handling and Disposal Regulations (Richmond/
Va. : Department of Health)/ parts ffl, TV.

29 Bruce Hendler/ Caring for the Land: Environmental Principles for Site Design and Review,
Planning Advisory Service Report Number 263 (Chicago: American Society of Planning
Officials/1970).

30 U.S. Department of Agriculture, Soil Conservation Service, Field Office Technical Guide
(Washmgton, D.C. : Soil Conservation Sendce).

31 Ibid.

32 Satellite imagery is generally available from two sources in the United States: the EOSAT
Company in Lanham, Maryland (800- 344-9933) and the SPOT Image Corporation in Reston/
Virginia (703-620-2200). Additionally/ use of satellite imagery for natural resource applica-
tions is being evaluated by the Virginia Remote Sensing Study at the College of William and
Mary (804- 221-3463).

33 William Toner, "Environmental Land Use Planning," in Frank S. So and Judith Getzels/ eds./
The Practice of Local Government Planning CWashington, D.C. : Internadonal City Manage-
ment Association/1988), 117-138.

34 Devon M. Schneider et al.. The Carrying Capacity Concept as a Planning Tool, Planning
Advisory Service Report Number 338 (Chicago: American Planning Association/1978).

35 Virginia Department of Conservation and Recreation/ The Tloodplain Management Plan for
the Commonwealth of Virginia.

36 Report of the Task Force on Septic Regulations (Charlottesville, Va. : Institute for Environ-
mental Negotiation, 1991).

37 Several Virginia localities already employ increased vertical separation requirements,
rangmg from 18" (Chesterfield, Clarke, Culpepper/ Fauquier, and Poquoson) to 24" (Loudon).

38 Virginia Polytechnic Institute and State University, Protecting Virginia's Groundwater: A
Handbook for Local Government Officials, by Margaret Hrezo and Pat Nickinson (Blacksburg
Va.: Virginia Water Resources Research Center, 1986).

39 Virginia State Water Control Board, Ground Water Protection Steering Committee, A Ground water
Protection Strategy for Virginia (Richmond, Va. : State Water Control Board, 1987), vi.

40 Virginia Polytechnic Institute and State University, A Groundwater Primer for Virginians, by
Torsten Sponenberg and Jacob Kahn (Blacksburg Va.: Virginia Water Resources Research Center,
1984).
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Torsten Sponenberg and Jacob Kahn (Blacksburg Va.: Vu-ginia Water Resources Research Center,
1984).

41 See Virginia State Water Control Board, Groundwater Protection Steering Committee/
Virginia Groundwater Management Handbook: State Agency Programs for Groundwater
Protection (Richmond, Va. : Office of Water Resources Management, 1988). The Handbook,
developed by a task force uni *r the guidance of the Groundwater Protection Steering
Committee, provides a guide ;. state agency programs relating to groundwater. The
Handbook was developed to provide guidance to agency officials, permit applicants/ and the
public on groundwater protection requirements and procedures. All permitting and non-
permitting programs with a groundwater protection element are outlined for ten departments
in the state. The Handbook is a good resource for determining state agency responsibilities
regarding groundwater protection and for determining sources of data. The Handbook is
available from the State Water Control Board, Office of Water Resources Management.

42 Using the watershed as the planning unit is appropriate for surface water and may be equally
valid for the unconfined or water table aquifer. The water table aquifer is that aquifer the top
of which defines the water table. It is unconfmed in that it does not have a confining layer above
it. Although groundwater flow within confined aquifers may not follow watershed bound-
aries, localized flows within the water table aquifer tend to follow the topography of the land
surface.

43 U.S. Environmental Protection Agency/ Office of Research and Development, Groundwater
(Cincinnati/ Oh. : Center for Envu-onmental Research Information/1987), 51.

44 Virginia State Water Control Board/ Groundwater Map of Virginia Information Bulletin 560
(Richmond, Va : State Water Control Board, 1985).

45 U. S. Geolo ^ Survey, Groundwater Resources of the York-James Peninsula of Virginia
WRIR 88-40^ ty Randall J. Laczniak and Andrew A Meng HI, (Richmond/ Va. : U. S.
Geological Survey, 1988).

46 Virginia State Water Control Board, Groundwater Resources of the York-James Peninsula,
Virginia Basic Data Bulletin 39 (Richmond/ Va. : Bureau of Water Control Management, 1973).

47 Martin Jaffe and Frank DiNovo, Local Groundwater Protection (Chicago: American
Planning Association, 1987), 66. Mapping the pressure of water within confined aquifers
identifies the potentiometric or piezometric surface of the aquifer.

48 National Water Well Association, DRASTIC: A Demonstration Mapping Project, by Terry
Wagner, M. Jim Hendry, Linda Aller and Jay Lehr, (Dublin, Oh. : National Water Well
Association).

49 U.S. Department of Agriculture, Soil Conservation Service/ Ground Water Resource Data
Map Availability, Virginia, map, (Fort Worth/ Tx. : National Cartographic Center, 1990).
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50 Virginia StateWater Control Board/ Groundwater Protection Steering Committee, Virginia
Groundwater Management Handbook: State Agency Programs for Groundwater Protection
(Richmond, Va. : State Water Control Board/1988), 2-19.

51 vlrglnia state water Control Board, Virginia (Wafer Quality Assessment, 1990305(b) Report
to EPA and Congress, Information Bulletin 579 (Richmond/ Va. : State Water Control Board.
1990). ~ ' --------/

52 Robert Taylor/ Division of Water Supply Engineering, Virginia Department of Health,
telephone interview by Raymond Utz, Senior Environmental Planner, Chesapeake Bay Local
Assistance Department, 20 June 1991.

53 Virginia State Water Control Board/ Virginia Groundwater Management Handbook: State
Agency Programs for Groundwater Protection, 2-3.

54 Ibid./ 2-3 and 2-16.

55 Virginia Department of Conservation and Recreation, Division of Soil and Water Conserva-
tion, Virginia Nonpoint Source Pollution Assessment Report (Richmond, Va. : Division of Soil
and Water Conservation, 1989).

56 Ibid.

57 Virginia State Water Control Board, A Groundwater Protection Strategy for Virginia, 23.

58 Russel P. Ellison, Division of Groundwater Programs/ Virginia State Water Control Board,
telephone interview by Raymond Utz, Senior Environmental Planner, Chesapeake Bay Local
Assistance Department, 18 June 1991.

59 Virginia State Water Control Board, Virginia Groundwater Management Handbook: State
Agency Programs for Groundwater Protection, 2-17.

60 Ellison, telephone interview/18 June/1991.

61 Virginia State Water Control Board, Virginia Groundwater Management Handbook: State
Agency Programs for Groundwater Protection, 4-20 and 4-21.
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and Cities (Navarre/ Mn. : Freshwater Foundation), 6.

63 Martin Jaffe and Frank DiNovo/ Local Groundwater Protection, 76.

M Ibid, 77.
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65 Report of the Ad Hoc Wellhead Protection Advisory Committee (Richmond/ Va. : Ad Hoc
Wellhead Protection Adivsory Committee, 1991), 3. Consistent with recommendations
contained in the Virginia Groundwater Protection Steering Committee, A Groundwater
Protection Strategy for Virginia - 1990 Supplement, this Ad Hoc Wellhead Protection Advisory
Connittee investigated wellhead protection and determined that localities have the authority
to institute wellhead protection programs and that there is a need for wellhead protection in
Virginia.

66 U. S. Environmental Protection Agenq?/ Office of Water/ Wellhead Protection Programs:
Tools for Local Governments (Washington D.C: Office of Ground-Water Protection/ 1989),
Foreward.

67 The U.S. Environmental Protection Agency's Office of Water's Office of Ground-Water
Protection has published numerous reports on wellhead protection programs. These reports
include:

. Wellhead Protection Programs: Tools for Local Governments

. Guidelines for Delineation of Wellhead Protection Areas

. Local Financing for Wellhead Protection

For a more complete listing of reports/ see the bibliography.

68 Martin Jaffe and Frank DiNovo, Local Groundwater Protection, 53.

69 A wide variety of statutes provide local governments with the authority to control land use
in order to protect water quality. Options range from regulatory programs, such as zoning and
subdivision controls, to an array of nonregulatory programs. For a more complete discussion
of these alternatives, see "Managing Water Resources at the Local Level: Regulatory and
Nonregulatory Programs/" by William Owens and David Hirschman/ part of a project
developed by the Virginia Polytechnic Institute and State University and sponsored by the
Virginia Environmental Endowment titled Managing Water Resources by Virginia Localities
(Blacksburg/ Va. : College of Architecture and Urban Studies/1991).

70 Virginia State Water Control Board, Virginia Groundwater Management Handbook: State
Agency Programs for Groundwater Protection, 23.

71 Ellison, telephone interview/18 June/1991.

72 Virginia State Water Control Board, Virginia Groundwater Management Handbook: State
Agency Programs for Groundwater Protection, 2-17.

73 Ellison, telephone interview/18 June, 1991.
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75 Virginia State Water Control Board/ Virginia Groundwater Management Handbook: State
Agency Programs for Groundwater Protection, 4-20 and 4-21.

76 Report of the Task Force on Septic Regulations (Charlottesville/ Va. : Institute for Environ-
mental Negotiation, 1991).

77 Virginia Department of Conservation and Recreation/ Division of Soil and Water Conserva-
tion. Sediment and Nutrient Contributions of Selected Eroding Banks of the Chesapeake Bay
Estuarine System, by Nancy A. Ibison, Chris W. Frye, Jack E. Frye, Carlton Lee Hill, and Ned
H. Burger/ (Richmond/ Va.: Shoreline Programs Bureau, 1991).

78

79

Ibid.

US. Army Corps of Engineers/ Chesapeake Bay Shoreline Erosion Study .-Feasibility Report
(Baltimore, Md. : Baltimore District/ Corps of Engineers/ October 1990), unnumbered page.
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Marine Science and Ocean Engineering No. Ill (Gloucester Point, Va.: Virginia Institute of
Marine Science, 1977), 3.

82
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Hardaway, Shoreline Erosion in Virginia, 3, 4.

Lee Hill, Shoreline Erosion Advisory Service, telephone interview by Sandra Benson/
Information Officer/ Chesapeake Bay Local Assistance Department/ 6 May/1991.

84 Hardaway, Shoreline Erosion in Virginia, 3.

85 Ibid. / 5.

86 Larry G. Ward and others, Living zuith Chesapeake Bay and Virginia's Ocean Shores
sponsored by the National Audubon Society/ (Durham, Nc. : Duke University Press, 1989), 52.

87 Ibid, 63.

88 Shoaling refers to the deposition of sand in an area which affects depth of water and may
endanger surface navigation.

89 Ward, Living with Chesapeake Bay and Virginia's Ocean Shores, 68.
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90 The federal Coastal Zone Management Act Reauthorization of 1990 requires that states must
address sea level rise from global warming which will necessitate amendments in state coastal
zone management programs. Therefore/ it may be expected that the eight regulatory programs
which comprise the Virginia Coastal Resources Management Program (VCRMP) will be
amended to incorporate provisions which address this issue; localities will be required to take
action as well.

91 Although there is some debate in the scientific community over the causes, effects, and
severity of global warming/ the threat is considered serious enough that the Environmental
Protection Agency is beginning to take action to address the problem, particularly in the area
of wetlands protection

92 Ward/ Living with rpeake Bay ( J Virginia's Ocean Shores, 8.

93 Hardaway, Shorelis si'on in Virginia, 22.

94 Although an element of this detail may not be accomplished effectively within the current
implementation time frame, it is likely to be a high grant priority in the future and it is
recommended to be included in the local work program.

95 Virginia Department of Conservation and Recreation, Chesapeake Bay Area Public Access
Plan, 153.

96 Virginia Department of Conservation and Recreation, Chesapeake Bay Area Public Access
Technical Assistance Report (Richmond, Va. : Division of Planning and Recreation Resources/
1990), 1-2.

97 Chesapeake Executive Council, Population Growth and Development in the Chesapeake
Bay Watershed tr the Year 2020 (Richmond/ Va. : Chesapeake Executive Council, 1988), 27.

98 Virginia D-
Access Jm

>nt of Conservation and Reaeation, The 1985 Tilewater Virginia Boating
Jch- . nd/ Va. : Division of Parks and Recreation/1985).

99 Vi . ^ ^drtment servation and Recreation/ The 1989 Virginia Outdoors Plan, 154.

w Middle Peninsula P" .; District Commission/ Comprehensive Water Quality Manage-
ment Plan for the Mid. linsula: Water Quality Issues and Policies (Saluda, Va. : Middle
Penninsula Planning D^jict Commission/1990), 5.

101 Virginia Marine Resources Commission/ Criteria for the Siting of Marinas or Community
Facilities for Boat Mooring (Newport News, Va. : Virginia Marine Resources Commission/
1987).
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102 These maps are available through Virginia's Marine Resources Commission
2600 Washington Avenue
P.O. Box 756
Newport News/ Va. 23607
(804) 247-2200

103 Robert J. Orth and others. Distribution of Submerged Aquatic Vegetation in the Chesapeake
Bay and Tributaries and Chincoteague Bay 1987 (Gloucester Point, Va. : Virginia Institute of
Marine Science, 1988), 88.

104 The Virginia Chesapeake Bay Local Assistance Department is investigating opportunities
to provide this resource to local governments free of charge.

105 Virginia Department of Conservation and Recreation/ Chesapeake Bay Area Public Access
Plan, 1990.

106 Chesapeake Executive Council, The 1987 Chesapeake Bay Agreement (Chesapeake Execu-
tive Council, 1987), 5.

107 Virginia Department of Conservation and Recreation, The 1989 Virginia Outdoors Plan.

108 Richmond County, Subdivision Regulations for Richmond County, Virginia (Richmond
County, Va. : August 10, 1989), IV-15.

109 Marme sanitation devices often use additives such as zinc, quaternary ammonium, and
formaldehyde, which can kill beneficial organisms in septic drainfields, see ''Recreational Boat
Pollution and the Chesapeake Bay/' Report to the Chesapeake Executive Council, January 8/
1991.

"0 Chesapeake Bay Local Assistance Department, Local Assistance Manual: Appendix C Guid
ance Calculation Procedure (Richmond/ Va. : Chesapeake Bay Local Assistance Department/
1990), C-10.

ln See Commonwealth of Virginia, Council on the Environment/ Case Studies in theApplica-
tion of Best Management Practices to Meet the Requirements of Virginia's Chesapeake Bay
Preservation Act (Richmond/ Va.:Council on the Environment, 1990).

112 See Jim Schwab, "Riverfront Gamblers/' Planning (September 1989), 15-18.

113 See Boston Redevelopment Authority/ City of Boston Municipal Harbor Plan(Bostor\,
Ma. :Boston Redevelopment Authority, 1990), 42-44.

114 Ibid./ 8.
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115 Ibid, 2-3.

116 This approach is similar in concept to the City of Baltimore's Critical Areas Program to
comply with Maryland's Chesapeake Bay Critical Area Protection Program. See City of
Baltimore, Critical Areas Program (Baltimore/ Md. : City of Baltimore Planning Department).

117 For a study on stormwater management funding needs and financing strategies/ see
Hampton Roads Planning District Commission, Stormwater Management Financing Strategy
for Hampton Roads Virginia (Chesapeake, Va. : Hampton Roads Planning District Commis-
sion, 1991).

118 Although some Virginia localities are fortunate to have the Appalachian Trail - a nationally-
significant trail system - traverse their boundaries, such important recreational opportunities
are rare. Local trail opportunities can help address public demand for this type of facility.

119 This 44-mile long trail follows the bed of an abandoned railroad from Alexandria west to
Purceville. The trail provides a popular recreational amenity which serves Northern Virginia
population centers. Many other bicycle trails intersect or pass nearby/ enhancing opportuni-
ties for commuters and recreationalists alike.

120 See Harold Henderson, "Open Space: How to Get It and Keep It/' Planning (November
1990): 4-9.

121 The Scenic Rivers Act was passed by the Virginia General Assembly in 1970. See Virginia
Department of Conservation and Recreation, The 1989 Virginia Outdoors Plan, 149.

122 U.S. Department of the Interior, National Park Service, Mid-Atlantic Regional Office,
Greenway Planning: A Conservation Strategy for Significant Landscapes (Philadelphia, Pa.:
Division of Natural Resource Planning, 1988).

123 An example of an area within which greenways form an integral part of the landscape is the
Pinelands of New Jersey. This national reserve covers approximately one million acres in
southern New Jersey and encompasses parts of seven counties/ including over 50 municipali-
ties. About one-third of the land in the reserve is publicly owned; about two-thirds is privately
owned. The comprehensive management plan includes sixteen management programs
relating to protection of air and water quality/ vegetation, wetlands/ fish and wildlife, forestry/
resource extraction, waste management, housing, recreation/ scenic and cultural resources,
and agriculture. See Beryl Robichaud Collins and Emily W.B. Russell/ eds., Protecting the New
Jersey Pinelands (Rutgers, N.J. : Rutgers University Press/ 1988).

"4 y/elford Sanders/ The Cluster Subdivision: A Cost-Effective Approach, Planning Advisory
Service Report Number 356 (Chicago: American Planning Association/1980).

125 See University of Massachusetts/ Center for Rural Massachusetts, Dealing With Change in
the Connecticut River Valley: A Design Manual for Conservation and Development (Cam-
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bridge/ Ma. : Lincoln Institute of Land Policy and the Environmental Law Foundation/1988),
32.

126 Ibid., 37.

127 With the increasing interest in golf, golf course facilities are frequently integrated as a
component of residential community development projects. Although golf courses provide
open space, their construction and operation may severely degrade water quality and
adversely impact environmentally sensitive resources. See Richard D. Klein, Protecting the
Aquatic Environment from the Effects of Golf Courses (Maryland Line, Md. : Community and
Environmental Defense Associates/1990).

128 Wendelyn A. Martz with Marya Morris, Preparing a Landscaping Ordinance, Planning
Advisory Service Report Number 431 (Chicago: American Planning Association, 1990), 3.

129 Ibid., 3-5.

130 See Bruce Ferguson and Thomas N. Debo, On-Site Stormwater Management: Applications
for Landscape and Engineering, 2d ed. (New York: Van Nostrand Reinhold, 1990), 153-174, for
a discussion on water harvesting design. The authors cite a number of examples where
stormwater runoff is collected and successfully used for landscape irrigation.

131 See Gay Mackintosh, ed., In Defense of Wildlife: Preserving Communities and Corridors
(Washington, D.C. : Defenders of Wildlife, 1989).

132 Ibid.

133 Lowell W. Adams and Louise E. Dove, Wildlife Reserves and Corridors in the Urban
Environment. -A Guide to Ecological Landscape Planning andResource Conservation (Co\um-
bia, Md. : National Institute for Urban WUdlife, 1989), 27.

134 Ibid./ 29.

135 Ibid. / 29.

136 Ibid.

137 Department of Conservation and Recreation, The 1989 Virginia Outdoors Plan, 122.

138 Code of Virginia §§ 10. 1-1700 to 1705.

139 Code of Virginia §§ 10. 1-1009 to 1016.

140 Code of Virginia §§ 10. 1-1800 to 1804.
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APPENDIX A

GOVERNMENT
RESOURCES



State Agencies:

Cooperative Extension Service
Virginia Polytechnic Institute and State University
Blacksburg, Virginia 24061

Cooperative Extension Service
Virginia State University
Petersburg/ Virginia 23803

Council on the Environment

903 Ninth Street Office Building
Richmond, Virginia 23219
(804)786-4500
Fax (804) 225-3933
TDD (804) 786-6152

Department of Agriculture and Consumer Services
Pesticide Control Board

C. Kermit Spruill/ liaison
Division of Product and Industry Regulation
P.O. Box 1163, Room 403

Richmond, Virginia 23209
(804) 786-3523

Department of Air Pollution Control
801 Ninth St. Office Building
Richmond, Virginia 23219
(804) 786-5474
Fax (804) 225-3933

Department of Conservation and Recreation
Division of Soil and Water Conservation
203 Governor Street/ Suite 206
Richmond/ Virginia 23219
(804) 786-2064
Fax (804) 786-6141

Local Soil and Water Conservation Districts:

Appomattox River SWCD
City of Petersburg
P.O. Box 277
Dinwiddie/ Virginia 23841
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Colonial SWCD
Counties of Charles City, James City/ New Kent,
and York/ City of Williamsburg
3302 Craggy Oak Court
Williamsburg, Virginia 23185
(804) 564-1870

Eastern Shore SWCD
Counties of Accomack and Northampton
P.O. Box 127
Accomack/ Virginia 23301
(804) 787-1251

Hanover-Caroline SWCD
Counties of Hanover and Caroline

305-B South Washington Highway
Ashland, Virginia 23005
(804) 798-8107

Henricopolis SWCD
Henrico County
8600 Dixon Powers Drive

P.O. Box 27032
Richmond, Virginia 23273
(804) 672-5175

James River SWCD
Counties of Chesterfield and Prince George
6450 Courthouse Road

Prince George/ Virginia 23875

Northern Neck SWCD
Counties of Lancaster, Northumberland/
Richmond, and Westmoreland
P.O. Box 171
Warsaw, Virginia 22572
(804) 333-3480

Northern Virginia SWCD
Fairfax County
11216 Waples Mill Road
Fairfax, Virginia 22030
(703) 591-6660
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Peanut SWCD
Counties of Isle of Wight and Surry, City of Suffolk
Public Services Building
Isle of Wight/ Virginia 23397
(804) 539-9270

Prince William SWCD

Prince William County
8715 Plantation Lane
Suite 301

Manassas, Virginia 22110
(703) 361-1710

Three Rivers SWCD
Counties of Essex/ King and Queen, and King William
P.O. Box 815
Tappahanock, Virginia 22560
(804) 443-2327

Tri-County/City SWCD
Counties of King George/ Spotsylvania, and Stafford
and the City of Fredericksburg
605 William Street

Fredericksburg, Virginia 22401
(703) 373-8592

Virginia Dare SWCD
Cities of Chesapeake and Virginia Beach
Agricultural Department
Municipal Center
P.O. Box 6097

Virginia Beach/ Virginia 23456
(804) 427-4775

Department of Emergency Services
310 Turner Road
Richmond/ VA 23225-6491
(804) 674-2400

Department of Forestry
P.O. Box 3758
Chariottesville/ Virginia 22903
(804) 293-8605
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Department of Game and Inland Fisheries
4010 West Broad Street
P.O. Box 11104
Richmond/Virginia 23230
(804) 367-1000
Fax 367-9147
TDD 1-(800) 252-7717

Department of Health
Division of Sanitarian Services

109 Governor Street
James Madison Building, Room 500
Richmond, Virginia 23219
(804) 786-3559
Fax (804) 367-9147
TDD 1-800-252-7717

Department of Health
Division of Shellfish Sanitation

P.O. Box 2448
Richmond/Virginia 23218
(804) 786-7937

Department of Health
Division of Wastewater Engineering
(804) 786-6278

Department of Health
Division of Water Supply Engineering
(804) 786-6277
(804) 367-0330
Fax (804) 367-6211
TDD-1-800-552-3831

Department of Health
Office of Water Programs
Central Office

927 Madison Building
109 Governor Street

Richmond, Virginia 23219
(804) 786-6277
Fax (804) 786-5567

A-4
8/91



Regional Offices:

Culpeper Field Office
102 North Main Street - 3rd Floor

Culpeper, Virginia 22701
703) 829-7340
Fax (703) 829-7337

Richmond Field Office
5001 West Broad Street
5001 Building - 3rd Floor
Richmond/ Virginia 23230
(804) 662-9530
Fax (804) 662-7437

Southeast Field Office
5700 Thurston Avenue - Suite 203

Virginia Beach, Virginia 23455
(804) 363-3876
Fax (804) 363-3955

Department of Housing and Community Development
205 North Fourth Street
Richmond, Virginia 23219-1747
(804) 786-7891

Department of Mines, Minerals and Energy
Division of Mineral Resources
2201 West Broad Street

Richmond, Virginia 23220

Department of Transportation
1401 East Broad Street

Richmond, Virginia 23219
Att: Aerial Photography Department
(804) 786-2575
Fax (804) 786-1788

Department of Waste Management
101 N. 14th Street, llth Floor
Richmond/ Virginia 23220
(804) 225-2667
Fax (804) 225-3753
TDD (804) 371-8737
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Marine Resources Commission

2600 Washington Avenue
P.O. Box 756
Newport News, Virginia 23607
(804) 247-2200
Fax (804) 247-2020
TDD (804) 247-2292
TDD 1-800-541-4646

State Water Control Board
4900 Cox Road
Glen Alien, Virginia 23060
Groundwater Programs
(804) 527-5100
Fax (804) 527-5311
TDD (804) 527-4261

Northern Regional Office
1519DavisFordRoad
Suite 14

Woodbridge, Virginia 22192

Piedmont Regional Office
2201 West Broad Street
Richmond, Virginia 23220
(804) 367-1006

Tidewater Regional Office
287 Pembroke Office Park
Suite 301 - Pembroke II
Vu-ginia Beach, Virginia 23462
(804) 552-1840

Virginia Institute of Marine Sciences
P.O. Box 1346
Gloucester Point, Virginia 23062
Att: Wetlands Department
(804) 642-7380
Fax (804) 642-7097
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Federal Agencies:

Federal Emergency Management Adminstration
Floodplain Map Distribution Center
6930 A.F. San Tomas Road

Baltimore/ Maryland 21227
1-800-638-6620

National Oceanic and Atmospheric Administration
6501 Lafayette Avenue
Riverdale/Maryland 20737
(301)436-6990

U. S. Army Corps of Engineers

District Office
803 Front Street

Norfolk/ Virginia 23510
(804) 441-7650

Northern Neck Field Office

(804) 462-5382

Eastern Shore Field Office
(804) 787-3133

U. S. Department of Agriculture

Soil Conservation Service

Virginia Office
400 North 8th Street/ 9th Floor
Richmond, Virginia 23240-9999
(804) 771-2463

Agriculhiral Stabilization and Conservation Service
Virginia Office
400 North 8th Street
Richmond/ Virginia 23240-9999
(804) 771-2581
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U.S. Environmental Protection Agency

Region Three Office
841 Chestnut Building
Philadelphia, Pennsyvania 19107
(215) 597-9800

Chesapeake Bay Program Liaison Office
410 Severn Avenue

Annapolis/ Maryland 21403
(301) 266-6873

U.S. Fish and Wildlife Service

National Wetlands Inventory
1 Gateway Center, Suite 700
Newton Corner/ Massachusetts 01258
(617) 292-5695
1-800-USA-MAPS (for NWI Maps)

Field Office
P.O. Box 480
White Marsh, Virginia 23183
(804) 693-6694

U. S. Geological Survey

Affiliate Office
Natural Resources Building
Charlottesville/ Virginia 22903
(804) 293-5121

Earth Sciences Information Center
507 National Center

Reston, Virginia 22092
(703) 648-4000

Map Distribution Section
Federal Center, Box 25286
Denver/ Colorado 80225
(303) 236-7477
1-800-USA MAPS
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Richmond Office

3600 West Broad Street
Richmond, Virginia 23230
(804) 771-2427

Other Contacts:

Chesapeake Bay Foundation
Suite 815

Heritage Building
1001 E. Main Street

Richmond, Virginia 23219
(804) 780-1392

Clarke County
Allison Teetor

Clarke County Planning Department
(804) 955-3269

Friends of the Rappahannock (FOR)
P.O. Box 7254
Fredericksburg, Virginia 22401
(703) 373-3448

Lower James River Association
6526 Mechanicsville Turnpike
Mechanicsville/ Virginia 23111
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APPENDIX B

SEPTIC SYSTEMS



Code of County of Lancaster, as amended

SOBDIVISION ORDINANCE AMENDMENT

AS APPROVED BY THE BOARD OF SUPERVISORS ON 10/26/89

Section 5-7 Septic Systems
"Beginning on the 26th day of October, 1989 the Committee
shall not approve any subdivision where sanitary sewers are
not provided unless the Committee receives evidence that
each lot has a valid septic permit and an approved 100%
reserve site. The subdivider may be required by the health
official to provide the Virginia Department of Health with
information on soil studies, percolation tests, topographic
studies, and other engineering data as evidence that the land
is suitable for septic system, and it's 100% reserve site is
not fully contained within the bounciaries of each lot in at
least 75% of the total lots within the subdivision."

The County is currently seeking legislative approval to
make this amendmsnt retroactive to October 1, 1989 as this is
the effective date of the Chesapeake Bay Regulations.

This amendment supersedes the present section 5-7 Septic
Tanks.





APPROVED BY BOARD OF SUPERVISORS '6/28/89

AN ORDINANCE TO AMEND CHAPTER 18. 1, CODE OF THE COUNTY OF
CHESTERFIELD/ 1978, AS AMENDED, BY ADDING A NEW SECTION

18. 1-55 AND AMENDING SECTION 18. 1-54(b)
RELATING TO SIZE OF LOTS SERVED BY SEPTIC SYSTEMS

BE IT ORDAINED by the Board of Supervisors of

Chesterfield County:

(1) That Chapter 18. 1 of the Code of the County of

Chesterfield, 1978, as amended, is amended and reenacted as

follows:

Sec. 18. 1-54 . Generally.

000

(b) Residential lots to be served by conventional,

private or individual sewerage disposal facilities shall

comply with the rules of the s-fcate health department and the

provisions of section 18. 1-55 and'Chapter 20, Article VI of

this Code.

000

Sec. 18. 1-55. Size of lots served by conventional septic

systems.

In any subdivision utilizing conventional seotic

systems the average lot size shall be no less than 40. 000

square feet, at least 90% of all lots in the subdivision

shall be at least 40. 000 square feet in size. and no lot

shal1 be less than 3 O^OOQ square feet in size. In addition.

all lots in the subdivisipn_ shall have a minimum lot width

of 12 0 feet measured at the building line. This section

shall apply to any urocertv for which residential zonincr is
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obtained after February 23, 1989; provided, however, that

this section shall apply to every residential lot which is

recorded after January 1, 1991.
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APPROVED BY BOARD OF SUPERVISORS 6/28/89

AN ORDINANCE TO AMEND ARTICLE 20 OF THE
CODE OF THE COUNTY OF CHESTERFIELD/ 1978, AS AMENDED,
BY ADDING A NEW ARTICLE XI RELATING TO SEPTIC SYSTEMS

BE IT ORDAINED by the Board of Supervisors of

Chesterfield County:

(1) That the Code of the County of Chesterfield, 1978,

as amended, is amended and reenacted by adding the following

article to Chapter 20:

ARTICLE XI. Septic Systems

Sec. 20-194. Septic system. The term "seotic svstem" as

used in this article shall mean a_conventional septic tank

and drainfield system with a septic tank and with crravitv

feed drainfields 18 inches to 96 inches deep or a pump

system with a septic tank and pump station and with

drainfields 18 inches to 96 inches deep .

Sec. 20-195. Restrictions on use of seutic svstems^

a) Except as provided in section 18. 1-55 of this Code,

any lot which utilizes a septic system and 1) for which

zoning is obtained after February 23, 1989 or 2) which is

recorded after January 1. 199^1 shall be no smallerthan

40, 000 square feet in size and shall have a miniinum lot

width of 120 feet at the buildincr line. Except as otherwise

provided herein, all industrial and commercial uses for

which a byildincr permit is issued after the effective date

of thi s ordinance shall be prohibited from utilizing septic

systems.
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b) An industrial or commercial use mav utilize a

septic system if the followincr conditions are satisfied to

the satisfaction of the Director of the Health Department:

1) the use utilizes no more than 3, 000 crallons

of water per day.

2) the septic tank is used for^ sanitary and food

service waste disposal only,

3) the use does not utilize or produce

any of the substances listed in sections

20-93, -94 and -95 of this chapter, and

4) the use does not utilize or produce any of

the substances listed in section 20-197 (a.}

through th) of this article.

See. 20-196. Construction of septic systems.

The following standards shall crovern the construction

of any septic system a) for which a permit is applied for

after February 28, 1990 or b) constructed on property

sub-iect to a condition of zonjncr or prof erred condition

reauirincr compliance with this ordinance:

(a) All septic systems must be separated from the

seasonal water table by a .minimum of eighteen (181 inches.

In addition, all septic systems must be installed at a

miniinum depth of eicrhteen CIS) inches and a maximum depth of

n inetv-six (96) inches.

fb) All lots shall be graded or engineered in such a

manner that prevents water from draining toward a septlc

field.
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fc) No storm drain connections to a septic system

shall be permitted.

fd) All septic systems servincr a residential dwelling

unit, shall be desicrned and constructed to accommodate the

disposal of waste from a crarbacre disposal unit. Disposal

units shall be connected to a septic system by a separate

1250 gallon septic tank installed between the disposal unit

and the primary septic tank. Such 1250 crallon tank shall be

pumped every two and one-half years after the disposal unit

is installed.

(e) No portion of a seT3tlc system serving a lot or

parcel of property shall be located on another lot or parcel

of uropertv. unless such uortion is located within a

recorded easement.

LfL Any perspn who constructs a septic system must

have a Class B contractors license and be approved by the

Health Department.

(CT) Any person who constructs a septic system on a lot

or parcel of property shall prepare an as-built drawing of

the system showing1Y the size, orientation and location of

each component of the sv^stem, 2} the distances between the

system and all structures on the property and 31 the

distances between the^ system and all uropertv lines. The

as-built drawincr shall be filed with the Health Department

within 30 days after construction of the system has been

completed.

Sec. 20-197. Prohibited materials in septic systems.
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No person shall dispose of the followincr materials in a

septic system:

a) hazardous chemicals as defined by the BOCA

National Fire Prevention Code fSeventh Edition)

b) petroleum products

c) herbicides

d) insecticides

e) _fynqicides

f) embalmincr fluids

cr) photocrraphv develooincr fluids

h)_inedical wastes

i) septic tank cleanincr compounds

-1) drain cleaners

k) disposable diapers and sanitary napkins

1) coffee crrounds

Sec. 20-198. Maintenance and repair of seutic systems.

(a} "Except as provided in section 20-196fd). all

s ept ic systems shall be pmnoed and -maintained once every

f ive years. Such pumpim? and -maintenance shall be performed

in a manner approved by the Chesterfield County Health

Department. The owner of a septic system shall. iinmediatelv

UT3on having- a septic syste-m uumued and maintained, certify

in a form approved by the Health Department that such

pumpincr and maintenance was performed. The uumpincr and

maintenance required by this section must be performed by an

ind ividual or entity approved by the Health Department.
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f-b} Every septic syste-m shall be kept in crood reoa ir

so that the system functions as oricrinallv designed .

fc) If the county administrator, or the officia 1

desicrnated by him. determines that the owTier_ of a septic

system has failed to comply with the requirements of

subsections fa) or fb) of this section, he shall notify the

owner' of such determination by certified mail, return

receipt requested, sent to the address listed in _the jreal

estate tax records. Such notice shall also notify the owner

th at he is required to correc-fc the v ip 1ation of subsections

fa) or (bL^_ as aDplicable. If the violation is not

corrected wjthjn thirty (30} days of receipt of such notice,

the county admiaistrator. or his desicrnee, may correct the

violation usinq county forces or a private contractor. The

cost of such correction^tQcrether with an administrative

handlincf charcre of one hundred fifty dollars f$150. 00),

shall be billed to the owner and if not ~pa_id within thirty

f 3 0) days. the cost of correction and handling charge shall

be added to, and collected in the same manner as the real

estate tax on such property. In addition, the county

administrator, or his desictnee^sliall certify to the clerk of

the circuit court of the county that the cost and charge is

unoaid and the clerk shal 3^ record siich unpaid cost and

charcre in the -iudqment lien docket book.

fd) No person shall connect a storm drain to a seutic

system.
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Jel__Np person shall connect a disposal unit to a

septic system except as provided in section 20-196fd).

ff) No irrigation system shall be installed within

twenty f20) feet of a septic system.
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Section 4. Surface Drainaqe Facilities

In accordance with the requirements of this Ordinance and good engineering practice,
the subdivision shall be provided with such storm drains, culverts, drainageways, or
other works as are necessary to collect and dispose of surface and storm water
originating on or flowing across the subdivision, in order to prevent inundation and
damage to streets, lots, and buildings in accordance with the approved storm water
management plan for the subdivision.

A continuing maintenance plan shall be submitted in accordance with the require-
ments of Article IV.

Section 5. Erosion and Sedimentation Control

All subdivision plans shall include adequate provision for control of temporary
flooding or erosion and sediment control, both during construction and after com-
pletion of construction in accord with applicable laws and ordinances and the
requirements of Article IV.

Section 6. Shoreline Protection and Waterfront Facilities

Shoreline subdivisions shall be provided with shoreline protection and waterfroqt
facilities in accordance with the provisions of Article IV.

A continuing maintenance plan shall be submitted in accordance with the require-
ments of Article IV.

Section 7. Water Supply Facilities

Every subdivision with lots of such size as to require a public water supply under
State or County regulations shall be provided with a community water supply and
distribution system and appropriately spaced fire hydrants. The source of supply may
be a county, municipal, or private water system, in which case the distribution
system for the subdivision shall meet the standards for such jurisdiction or State
standards or it may be an independent source of supply approved by the County and
the State, in which case an arrangement, approved by the County Attorney, shall be
made for its ownership and operation.

Section 8. Fire Protection

The Agent may require special fire protection measures and facilities as may be
reasonably necessary in a particular case, whether or not a public or community
water supply is provided.

Section 9. Sanitary Sewerage Facilities

Every subdivision with lots of such size as to require a public sewer system under the
provisions of this Ordinance or the zoning regulations or the regulations of the State
or the County shall be provided with a community sanitary sewer system connected
to a county or municipal system or to an adequate community sewerage disposal plant
meeting the requirements of the State and the County. If connected to a county or
municipal system, sewers shall be constructed to meet the standards and require-
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ments of such system and shall become a part thereof without cost to the county or
!?un^ip^I^>'l_ If blj il.t',,as an indePendent system, an arrangement, approved by the
County Attorney, shall be made for ownership and operation.

Where a public sewerage system will not be available, private on-site means of
sewage disposal meeting the requirernenLs of the State Department of Health shall be
?,^v?!?-;.,an^_inaddit-ion' Lhe Department of Health and/or the Agent'may 'require
the installation and capping of sanitary sewer mains and house connections where
lans for central sewer systems have been prepared and where evalua'ti'oni of" such

plans indicates that public sewer service will be necessary in the
foreseeable future to protect public health.

The Agent shall not approve any subdivision where sanitary sewers are not provided
unless_the Agent shall receive in writing from the Health Department a statement to
the effect that the area contained in the subdivision is generally satisfactory for
the installation of septic tanks and drainfields, as well^as 100^replacemsnt-area-
for each drainfield, and they they will not, so far as can be determined, create
hazards to water quality or public health, and that such approval by the Agent is
only with the understanding that where septic tanks and drainfields are to be
installed, there must be approved on an individual lot basis by the Health Departnent.

Section 10. Utilities to be Installed on Easements

All utilities, poles or underground conduits for electric power lines or telephone lines
shall be placed in alleys if such are provided or in easements appropriately located,
generally along the rear or side lot lines whenever this is possible.

Easements for natural drainageways and other drainage facilities, retention basins
and other permanent erosion and sediment facilities shall be provided in accordance
with the requirements of Article IV.

Section 11. Underground Utilities

Where new electrical and telephone wires and cables are required for internal service
to a subdivision, such wires and cables shall in general be placed underground in
accord with the rules and specifications of the Agent and special ordinances of
Richmond County. The Agent may waive this requirement in the case of
exceptionally large lots or unusual topographic conditions.

Section 12. Off-site Sewer, Water and Drainage Costs

1. The subdivide!* shall be required to pay a pro rata share of the cost of providing
reasonable and necessary sewer, water or drainage improvements located
outside of the property limits of the land owned or controlled by him whenever
the following conditions exist:

a. The County determines that such off-site improvements to sewer, water,
or drainage are necessitated at least in part by the construction or
improvement of the subdivision.

b. The County or other appropriate authority has esfcablished a general
sewer, water, or drainage improvement program for an area having
related and common water, sewer and drainage conditions.
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SEPTIC TANK PUMPING
Paul D. RobiIIard, Water Quality Specialist

The most common wastewater treatment system used in rural areas is the septic tank-
soil absorption system. The septic tank removes settleable and floatable solids from
the wastewater. The soil absorption field then filters and treats the clarified septic tank
effluent. Removing the solids from the wastewater. protects the soil absorption system
from clogging and failure. In addition to removing solids, the septic tank also permits
biological digestion of a portion of the solids and stores the undigested portion.

The septic tank removes solids by holding wastewater in the tank, which allows the
solids to settle and scum to rise to the top. To accomplish this, wastewater should be
held in the tank for at least 24 hours. Up to 50% of the solids retained in the tank
decompose; the remainder accumulates in the tank. Biological and chemical additives
are not needed to aid or accelerate decomposition.

As the septic system is used, sludge continues to accumulate in the bottom of the septic
tank. Properly designed tanks have enough space for up to three years safe
accumulation of sludge. When the sludge level increases beyond this point, sewage
has less time to settle before leaving the tank. As the sludge level increases, more
solids escape into the absorption area. If too much sludge accumulates, no settling
occurs before the sewage flows to the soil absorption field. To prevent this, the tank
must be pumped periodically. The material pumped is known as "septage."

Inlet

Inspection Ports

-Manholer
^ -t*'--:*---^-..:! {...K^^^^. ^-f^

-Scum Water Level

^^

Outlet

CROSS-SECTION OF SEPTIC TANK



The frequency of pumping depends on several factors:

(1) capacity of septic tank

(2) flow of wastewater (related to size of household)

(3) volume of solids in wastewater (more solids if garbage disposal is used)

Table 1 gives the estimated pumping frequencies according to septic tank capacity and
household size. The frequencies were calculated to provide a minimum of 24 hours of
wastewater retention assuming 50% digestion of the retained solids.

TABLE 1. ESTIMATED SEPTIC TANK PUMPING FREQUENCIES IN YEARS (FOR
YEAR-ROUND RESIDENCE)

Household Size (No. of people)
1 2 3 _8_ _iQ

Tank size

(gai)
500

750

900

1000

1250

1500

1750

2000

2250

2500

5.8

9.1

11.0

12.4

15.6

18.9

22.1

25.4

28.6

31.9

2.6

4.2

5.2

5.9

7.5

9.1

10.7

12.4

14.0

15.6

1.5

2.6

3.3

3.7

4.8

5.9

6.9

8.0

9.1

10.2

1.0

1.8

2.3

2.6

3.4

4.2

5.0

5.9

6.7

7.5

0.7

1.3

1.7

2.0

2.6

3.3

3.9

4.5

5.2

5.9

0.4

1.0

1.3

1.5

2.0

2.6

3.1

3.7

4.2

4.8

0.3

0.7

1.0

1.2

1.7

2.1

2.6

3.1

3.5

4.0

0.2

0.6

0.8

1.0

1.4

1.8

2.2

2.6

3.0

4.0

0.1

0.4

0.7

0.8

1.2

1.5

1.9

2.2

2.6

3.0

0.3

0.5

0.7

1.0

1.3

1.6

2.0

2.3

2.6

Note: More frequent pumping needed if garbage disposal is used. Generally the indicated frequency will
vary with the volume of solids (+20% for high volume, -20% for low volume).

Under current Pennsylvania law a 900 gallon septic tank must be used for a home with
three bedrooms or fewer. If 6 peopie reside in a 3-bedroom house, the tank should be
pumped every 1. 3 years. If the same system sen/es a family of 2, the tank would be
ready for pumping every 5. 2 years. Systems installed before the current rules and
regulations may need to be pumped more often than once a year.

It is important to note that the soil absorption field will not fail immediately when a full
tank is not pumped. However, the septic tank is no longer protecting the soil absorption
field from solids. Continued neglect may result in failure and the soil absorption field
may need to be replaced. In some cases, replacement of the absorption area may not
be possible due to site limitations.



Cleaning Tank

Septic tank pump and haul contractors can clean your tank. It is a good idea to
supervise cleaning to ensure that it is done property. To extract all the material from the
tank, the scum layer must be broken up and the sludge layer stirred up into the liquid
portion of the tank. This is usually done by alternately siphoning liquid from the tank
and reinjecting it into the bottom of the tank. The septic tank should be pumped out
through the large central manhole, not the baffle inspection ports. Pumping out a tank
through the baffle inspection ports can damage the baffles.

Before closing the tank, check the condition of the baffles. If they are missing or
deteriorated, replace them with sanitary tees. It should never be necessary to enter a
septic tank. Any work to replace the baffles or repair the tank should be made from the
outside. The septic tank produces toxic gases which can kill in a matter of minutes.
When working on a tank be sure the area is well ventilated and someone is standing
nearby. Never go into a septic tank to retrieve someone who fell in and was overcome
by toxic gases without a self-contained breathing apparatus (SCBA). If a SCBA is not
available, call for emergency services and put a fan at the top of the tank to blow in
fresh air.

To facilitate future cleaning and inspection, install risers from the central manhole and
inspection ports to the surface before burying the tank. Also mark the location of the
tank, so it can be easily located.

Summary

The septic tank is only one part of an on-site wastewater system. It is designed to
remove solids to protect the soil absorption system, provide for the digestion of a
portion of those solids, and store the remaining solids. Biological and chemical
additives are not needed to aid or accelerate decom position. Garbage grinders are
also not recommended, because they impose an additional solids load on the system.
Solids must be removed periodically to keep them from entering the soil absorption
system. For a properly designed septic tank, the tank should be inspected and pumped
every 1 to 5 years.





APPENDIX C

GUIDANCE
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INTRODUCTION

This procedure is designed to help applicants determine compliance with a locality's
Chesapeake Bay Preservation Act program. This procedure does not supplant any informa-
tion or requirement of other stonnwater management programs, namely any local initiative
adopted pursuant to either the Erosion and Sediment Control (ESC) Law [§ 10. 1-560, et. seq.]
or the Stonnwater Management (SWM) Law [§ 10. 1-603.1, et. seqj. While all three programs
are intended to protect water resources from further degradation, each requires separate
engineering analysis. In general, these programs require calculations as follows:

. a CBPA program : stonnwater quality

. a SWM program : stormwater quantity and quality

. an ESC program : two-year design storm runoff volumes and velocities

Many localities may combine all aspects into one, comprehensive program. This calculation
procedure would then be just one aspect of that program and a development proposal's
submitted.

STEP ONE: | Determine if the site is in a Chesapeake Bay Preservation Area.

The Regulations1 require localities to designate Chesapeake Bay Preservation Areas

(CBPAs). Guidelines for local designation are contained in Chapters II and HI of the Local
Assistance Manual and Part III of the Regulations. CBPAs consist of two different classifica-
tions: Resource Protection Areas (RPAs) and Resource Management Areas (RMAs). The
stormwater management criteria apply equally to both RPAs and RMAs.

While localities have flexibility to determine their own CBPAs, those areas will
generally include the following land features:

In RPAs: tidal wetlands, nontidal wetlands contiguous to tidal wetlands/ tidal shores/
tributary streams/ a buffer area (of not less than 100 feet)/ and other lands as
designated by the locality;

In RMAs: floodplains, highly erodible soils/ highly permeable soils, nontidal wetlands not
in the RPA/ and other land as designated by the locality.
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Determine from the locality's designation maps and criteria if the site is subject to this
procedure. Localities may require the entire site to comply with the Regulations even if only
a portion of the site is in a CBPA. Determine the locality/s requirement on total site compliance.

STEP TWO: | Determine if the site is classified as new development or
redevelopment.

The Regulations provide the following definitions:

Deuelopment means the construction, or substantial alteration of residential, commercial, industrial,
institutional, recreational, transportation, or utility facilities or structures.

Redevelopment means the process of developing land that is or has been previously developed.

Check with the locality to see if further clarification is provided concerning redevelop-
ment.

NOTE: Any site m an Intensely Developed Area is automatically classified as redevel-
opment, regardless of the site's present or previous condition.
[§ 3.4 of the Regulations]

For development/ the post-development nonpoint soiirce pollution runoff load cannot
exceed the pre-development load based on "average land cover conditions. " This standard can
be referred to as a "no net inaease" standard. STEP THREE will further discuss "average land
cover conditions."

For redevelopment sites not served by BMPs/ the post-development non-point source
pollution runoff load must be 90 percent or less of the pre-development load for that site. This
standard can be referred to as a "10 percent reduction" standard. Redevelopment criteria are
not based on average land cover conditions.

For redevelopment sites with BMPs, the following provision(s) must be satisfied to
constitute "being served by water quality best management practices":

(1) In general, runoff pollution loads must have been calculated and the BMP
selected for the expressed purpose of controlling NFS pollution. However/ if
existing facilities can be shown to achieve the current standard of NFS pollution
control/ local authorities may consider the site as being served by water quality
BMPs.
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(2) If BMPs are structural, facilities must currently be in good working order, per-
forming atthe design levels of service. The local authority may require a review
of both the original structural design and maintenance plans to verify this pro-
vision. A new maintenance agreement may be required to ensure consistency
with the locality's SWM requirements.

STEP THREE: | Determmetherelativepre-developmentpollutantloadoftheKeystone
Pollutant (L.J.

pre

The Keystone Pollutant for Tidewater Vu-ginia is total phosphorous. The selection of
total phosphorous as the keystone pollutant is discussed in Attachment A. For the remainder
of this procedure/ "pollutant" or "pollutant loading(s)" will mean total phosphorous.

Following development or redevelopment, impervious cover is the key determinant in
the levels of pollutant export. Up to 90 percent of the atmospheric pollutants deposited on
impervious surfaces are delivered to receiving waters.2 So, for STEPS THREE and FOUR, the
site designer need only determine the amount of total area subject to these criteria and the
proposed amount of impervious cover (or equivalent). Guidance on determining equivalents
is given in Attachment B. Worksheets A and B will help with these next two steps.

The zoning classification or proposed density of a site will allow applicants to estimate
impervious cover. Compliance and final engineering calculations, however, should be based
on impervious cover shown on the final site plan. Even so, localities and applicants are
encouraged to "err" conservatively/ as properties tend to become more impervious with time/
e.g. the expansion of a structure/ paving a driveway, adding more parking spaces. A
conservative estimate indicates more, rather than less, impervious cover. Localities may wish
to set a minimum for particular land uses but require the determination of proposed impervi-
ous cover and use the higher number. Representative land use categories and associated
pollutant exports are shown m Table 1.

FOR DEVELOPMENT:

Average Land Cover Conditions (I.
"watershed

,)

Just as a locality must designate CBPAs/ a locality must also establish baseloads for
watersheds within its jurisdiction. Once set, the baseload will not change unless technology
provides a more precise answer. Watershed delineations serve as the baseline for a calculation
procedure and do not constitute an additional regulatory step. The two options available to
localities are:
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A locality will designate watersheds within its jurisdiction and calculate the
average total phosphorus loading and equivalent unpervious cover for each
individual watershed, or

A locality will declare its entire jurisdiction as part of Virginia's Chesapeake Bay
watershed with an average total phosphorus loading (Fy^) of 0.45 pounds/acre/
year and an equivalent unpervious cover (Iy^) of 16 percent.

Some localities may begin with OPTION Two while they gather the necessary data for
OPTION ONE. Guidance on how a locality should calculate individual watershed loads is
provided in Attachment B. Discussion of the default loadings is in Attachment C.

With I^tershed/ Lpre can ̂ e calculated using the Simple Method. 3 The derivation of the
Simple Method can be found in Appendbc A of Controlling Urban Runoff-. A Practical Manual
for Planning and Designing Urban BMPs, published by the Metropolitan Washington Council
of Governments.

L=PxRx [0.05+0.009(1watershed
)] x C x A x 2.72 / 12

where:

L^ = relative pre-development total phosphorus load (in Ibs/yr)
P' = average annual rainfall depth (in inches)

= 40 inches for Northern Virginia area
= 43 inches for Richmond Metropolitan area
= 45 inches for Hampton Roads area

P. = urdtless correction factor for storm with no runoff = 0.9
I' . , .= eauivalent impervious cover for watershed/
"watershed ~~1'------r-- . -- -- -^-^ ~~~ " -- - - , ^

or "average land cover conditions" (percent expressed in whole
C = flow-weighted mean pollutant concentration (in mg/1)

= 0.26 mg/1 when I^^< 20
= 1.06 mg/1 when I^^ershed ̂  20itershed

A = applicable area of site (in ac)

NOTE: 12 and 2.72 are conversion factors

FOR REDEVELOPMENT:

Pre-development loads for redevelopment sites are not based on average land cover condi-
tions. Instead, pre-development loads are based on the site conditions at the time of plan
submittal. Therefore, determine existing impervious cover or equivalent.
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With 1^ , L can be calculated using the Simple Method.

L^ = P x R x [0. 05 + 0. 009a^te(p^)l x C x A x 2. 72 / 12

where:

L = relative pre-development total phosphorus load (in Ibs)
P = average annual rainfall depth (in inches)

= 40 inches for Northern Virginia area
= 43 inches for Richmond Metropolitan area
= 45 inches for Hampton Roads area

P, = uniUess correction factor for storm with no runoff = 0.9

L = equivalent pre-development impervious cover of the site
(percent expressed in whole numbers)

C = flow-weighted mean pollutant concentration (in mg/1)
= 0.26 mg/1 when I^^< 20
= 1.06 mg/1 when 1,^^20

A = applicable area of site'(in ac)

NOTE: 12 and 2.72 are conversion numbers

STEP FOUR: | Determine the relative post-development pollutant load (Lp^).

Just as with STEP THREE, the designer needs to know the post-development impervi-
ous cover (or equivalent). For both new development and redevelopment, post-development
loadings are site-spedfic.

FOR NEW DEVELOPMENT

Again, the Simple Method is used.

L^ = P x R x [0.05 + 0.009^,^)] x C x A x 2.72 / 12
where:

L = relative post-development total phosphorus load (in Ibs)
"post

P = average annual rainfall depth (in inches)
= 40 inches for Northern Virginia area
= 43 inches for Richmond Metropolitan area
= 45 inches for Hampton Roads area

P, = uniUess correction factor for stonns with no runoff = 0.9
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I
site(post)

c=

A=

= equivalent post-development impendous cover
(percent in whole numbers)

flow-weighted mean pollutant concentration (in mg/1)
. For OPTION ONE: LOCALLY DESIGNATED WATERSHEDS

= 0.26 mg/1 when I^^< 20
=l_.06mg/l when 1,^^20
. FOR QmoN Two: VA. CHESAPEAKE BAY DEFAULT

=0.26 mg/1 for all 1^
applicable area of site (in ac)

NOTE: 12 and 2.72 are conversion factors

FOR REDEVELOPMENT:

Again/ the Simple Method is used.

L =P xR x [0.05 + 0.009(1^^)] xC xAx 2.72 / 12

where:

L = relative post-development total phosphorus load (in Ibs)
P'= average annual rainfall depth (in inches)

= 40 inches for Northern Virginia area
= 43 inches for Richmond Metropolitan area
= 45 inches for Hampton Roads area
unitless correction factor for storms with no mnoff = 0.9

= equivalent post-development impervious cover
(percent in whole numbers)

C = flow-weighted mean pollutant concentration (in mg/1)
= 0.26 mg/1 when I^^< 20
= 1.06 mg/1 when I^^> 20

A = applicable area of site'(in ac)

?.:

NOTE: 12 and 2.72 are conversion factors

STEP FIVE: | Determine the relative removal requirements (RR).

Remember from STEP TWO, the performance standards are different.

FOR DEVELOPMENT:

RR=L^-^
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FOR REDEVELOPMENT:

RR = L^ - 0.9(L^)

If the calculated number is less fhan or equal to zero, STOP. Note thatin watersheds usingthe
Tidewater weighted average, Fy^ = 0.45 Ibs/ac/yr, new single-family home parcels one acre
or greater do not require BMPs.

If no BMPS are required, the applicant need only submit documentation to support his
or her findings. If such findings are found correct by local officials/ the applicant has then
satisfied the stormwater management criteria. The state Stormwater Management Law and
the Erosion and Sediment Control Law also deal with other water resource related provisions/
such as quantity-related requirements.

If removal efficiencies are required/ continue on with STEP SIX.

STEP SIX:I Identify BMP options for the site.

Best Management Practices (BMPs) can be used to remove pollutants. BMPs are not
always structural. For instance, trash removal can drastically reduce the amount of solid
wastes that reach our streams. However, for the purpose of this discussion BMPs will mean
any structural or mechanical device capable of preventing or reducing the amount of pollution
from nonpoint sources.

The use of certain BMPs may be limited on some sites by soils, topography, area and
other physical characteristics. Most BMPs can only be applied under restricted site conditions.
Improperly sited, a BMP cannot perform as designed and may become a chronic maintenance
problem. A poorly maintained BMP may even contribute pollutants, e.g. an eroding pond
embankment sends sediment into the receiving stream.

BMPs and their assodated pollutant removal efficiencies are shown in Table 2. This list
is by no means a complete listing of available BMPs/ nor does appearance on this list indicate
appropriateness for a given situation.

C-7



STEP SEVEN: | Determine if feasible BMP options can meet the pollutant
removal requirement.

If runoff from the entire site passes through the BMP/ the applicant need only select a
BMP with an efficiency radng equal to or greater than the efficiency required [as determined
in STEP FIVE]. If/ as is usuaUy the case, only portions of the site are covered by BMPs/ a
weighted summation must be made.

Localities may allow pollutant reduction credits for serving off-site areas which drain
through BMPs on the subject site. However, while applicants might claim pollutant reduction
credits for serving off-site areas, applicants MAY NOT claim credit for one or more off-site
BMPs serving their property (even if, in fact/ they do). Neither the Act nor the Regulations
allow for such an off-set program.

Worksheet C will help with this step of the procedure.

If no combination of BMPs can meet the required standard, the applicant must consider
a different site design. Increasmg the proportion of site area covered with vegetation is one of
the best ways of lowering the required removal efficiencies. A different site layout may make
a more appropriate BMP possible; for example/ placing struchu-es on "tight" soils may leave
more permeable soil for infiltration areas.
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ENDNOTES

' Chesapeake Bay Local Assistance Board, Final Regulations: VR 173-02-01 Chesapeake Bay
Preseruation Area Designation and Management Regulations. September 1989.

2 Thomas R. Schueler, Controlling Urban Runoff: A Practical Manual for Planning and
Designing Urban BMPs (Washington, D.C: Metropolitan Washington Council of Govern-
ment. Department of Environmental Programs, 1987), 1.4.

3 Ibid/1.9-1. 13.
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ANNUAL STORM PHOSPHOROUS EXPORT TABLE 1

For Existing Urban Land Uses
(m pounds/acre/year)

LAND USES

IMPERVIOUS
COVER

(%)

ANNUAL RAINFALL
(in)

40 41 42 43 44 45

5.0 acre residential lots
2.0 acre residential lots
1.0 acre residential lots

0.50 acre residential lots
0.33 acre residential lots
0.25 acre residential lots

Townhouses

Garden Apartments

Light
Commercial/Industrial

Heavy
CommerdaI/Industrial

Asphalt/Pavement

[
[

[
[

0

5

10
15
16
17
18
19
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100

0.11
0.20
0.30
0.39
0.41
0.43
0.45
0.47
2.03
2.42
2.82
3.22
3.61
4.01
4.41
4.80
5.20
5.60
5.99
6.39
6.79
7.98
758
7.98
8.37

0.11
0.21
0,30
0.40
0.42
0.44
0.46
0.48
2.08
2.48
2.89
3.30
370
4.11
452
4.92
533
5.74
6.14
6.55
6.96
8.17
7,77
8.17
858

0.11
0.21
0.31
0.41
0.43
0.45
0.47
0.49
2.13
2.54
2.96
3.38
3.79
4.21
4.63
5.04
5.46
5.88
6.29
6.71
7.13
8.37
7.96
8.37
8.79

0.11
0.22
0.32
0.42
0>44
0.46
0.48
0.50
2.18
2.61
3.03
3.46
3.88
4.31
4.74
5.16
559
6.02
6.44
6.87
7.29
8.57
8.15
857
9.00

0.12
0.22
0.33
0.43
0.45
0.47
0.49
0.52
2.23
2.67
3.10
3.54
3.97
4.41
4.85
5.28
5.72
6.16
6.59
7.03
7.46
8.77
8.34
8.77
9.21

0.12
0.23
0.33
0.44
0,46
0.48
0,51
053
2.28
2.72
3,17
3.62
4.06
4.51
4.96
5.40
5.85
6.30
6.74
7.19
7.63
8.97
853
8.97
9.42

LAND USE

For Non-Urban Land Uses

(m pounds/acre/year)

SILTLOAM
SOILS

LOAM
SOILS

SANDY LOAM
SOILS

Conventional Tillage
Cropland

Conservation Tillage
Cropland

Pasture Land

Forest Land

3.71

232

0.91

0. 19
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1.52

0.59

0.12

0.83

0.52
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STRUCTURAL BMPs FOR CHESAPEAKE BAY PRESERVATION AREAS TABLE 2

Acceptable BMF

A. Extended Detention

(1) Design 2 (6-12):

(2) Design 3 (24 hours):

(3) Design 4 (shallow marsh):

B. Wet Pond

(1) Design 5 (0.5 in/imp. ac):

(2) Design 6 (2. 5 V^):

(3) Design 7 (4.0 V^:

C. Infiltration

(1) Design 8 (0.5 m/imp. ac):

(2) Design 9 (1.0 in/imp. ac):

(3) Design 10 (2-year storm):

D. Grassed Swale

(1) Design 15 (check dams):

Average
Total P

Removal

Efficiency

20%

30%

50%

35%

40-45%

50%

50%

65%

70%

10-20%

These designs are taken from Metropolitan Washington Council of Governments, Controlling Urban Runoff:
A Practical Manual for Planning and Designing Urban BMPs, ,1987

Effedency ratings are taken from John P. Hartigan, P.E., Three Step Process for Evaluating Compliance with
BMP Requirements for Chesapeake Bay Preservation Areas, 1990
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WORKSHEET A : NEW DEVELOPMENT OPTION ONE: LOCALLY DESIGNATED WATERSHEDS

Compile site-specific data and determine site imperviousness (1^).

A*
I :** structures

parking lot
roadway
other

POST-DEVELOFMENT
acres

acres

acres

acres

acres

acres

acres

total I,

I.,. =(totalI. /A)X100

acres

(percent expressed in whole numbers)

* Although the area subject to regulations may be only the area actually in a CBPA, some localities
may require all of the site to comply with criteria.

** 1^ represents the actual amount of impervious area.

Determine the average land cover conditions (I^ershe^-

Use 1^^ as determined by the locality. If 1^^ < 20, use C^ = 0.26mg/l. If I^hec^ 20, use C,
1.08mg/l.

pre

Determme need to continue.

'site

'watershed

% (from Step D
% (from Step 2)

If I^ite ̂  Watershed' STC)P and submit analysis to this point.
M^> Ce^ 

CONTINUE.

Set constants.

P, = unitiess rainfall correction factor

= 0.9 for all of Tidewater Virginia

-post = flow weighted mean concentration
of total phosphorus

= 0.26mg/lforl^<20
= 1.08 mg/1 for 1^20.

= annual rainfall depth in inches
= 40 inches for Northern Virginia area
= 43 inches for Richmond Metropolian area
= 45 inches for Hampton Roads area

12 and 2.72 are used in the equation as unit conversion factors.
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WORKSHEET A: NEW DEVELOPMENT OpnoNO^. - LOCALS DESICNAFIED WAIERSHEDS

5 I Calculate the pre-development load (L ).

Lpre = P X RX [0.05 + (0.009 X 1^,^)] X C^ X AX 2.72 / 12

.

X 0.9 X [0.05 + (0.009 X _)] X_X_X 2.72 /12

pounds per year

Calculate the post-development load (L ).

-post = P XP, X [0.05 + (0.009 X 1^)] X Cp^X AX 2.72 , 12

.

X 0.9 X [0.05 + (0.009 X _)] X_ X_X 2.72 , 12

pounds per year

Calculate the pollutant removal requirement (RR).

RR =So. -^

. pounds per year

To determine the overall BMP efficiency required (%RR) when selecting BMP options:

%RR = RR/L X100

JX 100
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WORKSHEET A : NEW DEVELOPMENT Opnov Two: VA. CHESAPEAKE BAY DEFAULT

Compile site-specific data and determine site unpendousness (l^'

A*
I. :** structures

parking lot
roadway
other

total I,

I^= (total VA)X 100

POST-DFVELOFMENT
acres

acres

acres

acres

acres

.
acres

acres

acres

(percent expressed in whole numbers)

Although the area subject to regulations may be only the area actually in a CBPA/ some localities
may require all of the site to comply with criteria.

^ I represents the actual amount of impervious area.

Determine the average land cover conditions (Iwatershed'
).

Use I^^^ = IvA=16 because F^^ = 0.45 Ibs/ac/yr for Virginia's Chesapeake Bay Watershed. Use
C^=0:26mg/l;

Determme need to continue.

!^
.

watershed
16

% (from Step 1)
% (from Step 2)

If 1^, ̂  ^nhed' STOP and submit analysis to this point.
If ̂ >^^ CONTINUE.

Set constants.

R = uniUess rainfall correction factor

= 0.9 for all of Tidewater Virginia

C = flow weighted mean concentration
of total phosphorus

= 0.26 mg/1 for all 1^

= annual rainfall depth in inches
= 40 inches for Northern Virginia area
= 43 inches for Richmond Metropolian area
= 45 inches for Hampton Roads area

12 and 2.72 are used in the equation as unit conversion factors.
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WORKSHEET A : NEW DEVELOPMENT OPTION Two: VA. CHESAPEAKE BAY DEFAULT

-pre'

.p. = P x P, x t0. 05 + (0.009 X 1^^)] X C^ X AX 2.72 / 12

Calculate the pre-development load (L ).

L-
. X 0.9 X [0.05 + (0.009 X _)] X 0.26X

pounds per year

.

X 2.72 , 12

Calculate the post-development load (L ).

Lpost = P X P, X [0.05 + (0.009 XI^)]XCXAX 2.72 , 12

. X 0.9 X [0.05 + (0.009 X _)] X 0.26 X _ X 2.72 ,12

pounds per year

Calculate the pollutant removal requu-ement (RR).

RR =Lpo. -^

pounds per year

To determine the overall BMP efficiency required (%RR) when selecting BMP options:

%RR = RR/Lp^XlOO

/_)X 100

%
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WORKSHEET B: REDEVELOPMENT

Compile site-specific data.
PRE-DEVELOPMENT POST-DEVELOPMENT

A*
I.: structures

parking lot
roadway
other

total ^

I=(totalL/A)X100
R, = 0.05 + (0.009 X I)

C: I>20=1.08mg/l
I<20=0.26mg/l =

acres

acres

acres

acres

acres

acres

acres

acres

acres

acres

acres

acres

acres

acres

acres

acres

percent expressed =
in whole numbers
unitless =

. mg/1

percent expressed
in whole numbers
unitless

_mg/I

Although the area subject to regulations may be only the area actually in a CBPA, some localities
may require all of the site to comply with criteria.

Set constants.

R = unifless rainfall correction factor
= 0.9 for all of Tidewater Virginia

P = annual rainfall depth in inches
= 40 inches for Northern Virginia area
= 43 inches for Richmond Metropolitan area
= 45 inches for Hampton Roads area

12 and 2.72 are used in the equation as unit conversion factors.

Calculate fhe pre-development load (Lp^).

Lp. = PXP, XR^XC^XAX2. 72/12

X 0.9 X _X_X_X2. 72/12

pounds per year

Calculate the post-development load (Lp^).

L_,^ = PXRXR^XC^XAX2.72/12
X0.9X X_X_X2. 72/12

pounds per year

Calculate the pollutant removal requirement (RR).

RR =L^-(0. 9XLJ

.

-(0.9X.

%RR = (RR / Lp^) X 100

'X 100

pounds per year -%
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WORKSHEET C: COMPLIANCE

Select BMP options using screening tools and list them below. Then calculate the load
removed for each option. DO NOT UST BMPs IN SERIES HERE.

Selected

Option

Removal

Efficiency
(%/100)

x

Fraction of

CBPA Drainage
Area Served
(expressed in X
decimal form)

.

Lp-
dbs'/yr)

Load
Removed
(Ibs/yr)

Estimate parameters for non-CBPA drainage areas on fhe project site (if the locality
does not require complete compliance for the whole site). It the locality requires
compliance for the whole site, omit this step.

A (on site, non<:BPA)

I: structures
parking lot
roadway
other

total I_

I=(totalVA)X100
R= 0.05 + (0.009 X I)

C: I^20=1. 08mg/l
I<20=0.26mg/l

acres

acres

acres

acres

.
acres

acres

acres

acres

.%

-mg/1

When using VIRGINIA CHESAPEAKE BAY DEFAULT (Fy, = 0.45 Ibs/ac/yr), C=0.26 mg/1 for all I.site.

Calculate post-development load for on-site non-CBPAs.

'post(outsafe) = PXRX R.. X C XAX 2. 72 , 12

X 0.9 X x x
.

X 2.72 , 12

pounds per year
Revised 7/90



Determine loadings for off-site areas if the locality allows this option.

I.
.watershed

Ifl»
If I

watershed

= from locality OR 1^^ = 1^ = 16

^<20, useC^=0. 26mg/l.
, ^20, useC^=1. 08mg/l.

ffCe,^=IvA"seC^=0-26mg/l.'waterahed

^ = PX Pj X [0.05 + (0.009 X 1^^)] X C^ X A^ X 2.72 / 12

.

X 0.9 X [0.05 + (0.009 X _)] X_X_X 2.72 , 12

pounds per year

Total non-CBPA pollutant loading.

Step3 + Step 4 = total non-CBPA loading

+ _ = _ pounds per year

Calculate aedits if the locality allows this option.

Selected

Option

Removal

Efficiency
(%/100) (IbsTyr)

Load
Removed

dbs/yr)

Calculate overall compliance.

Step 1 + Step 5 = total load removed

+ _ = _ pounds per year

If total load removed > removal requirement, criteria are satisfied.

Revised 7/90



ATTACHMENT A

Many different pollutants can be identified in our streams and water bodies. The
Regulations merely require the control of "nonpoint source (nps) pollution. " The Model
Ordinance defines NFS as pollution consisting of constituents such as sediment/ nutrients/ and
organic and toxic substances from diffuse sources. Trying to deal with all the possible
pollutants would make any calculation procedure complicated and expensive. To simplify the
calculations needed, a "keystone" pollutant can be selected. A keystone pollutant shares the
general characteristics of most other pollutants. By removing the keystone pollutant, other im-
portant pollutants will be simultaneously removed. Chapter 2 of A Framework for Evaluating
Compliance with the 10% Rule1 reviews each of the major pollutants found in urban runoff for

their suitability as the keystone pollutant, based on the following three criteria:

1. The pollutant must have a well-defined adverse impact on the Chesapeake Bay.

2. The pollutant should exist in a "composite" form, i.e. in a rougMy equal split between
particulate and soluble phases.

3. Enough research data must be available to provide a reasonable basis for estimating
how keystone pollutant loads change in response to development and to current
stormwater control measures.

The only urban pollutants that appear to meet all three criteria for suitability as a
keystone pollutant are: total phosphorus, total nitrogen and zinc (Table 3). Of these three/ total
phosphorus exists in the most equivalent proportions of soluble and particulate forms (40/60).
Total nitrogen and zinc are less proportionate, at 20/80 and 25/75, respectively.

TABLE 3

Pollutant

Sediment

Total Phosphorous
Total Nitrogen
Coliform Bacteria
BOD/COD
Oil/Grease
Zinc
Lead

Toxics

WeU-Defined

Impacts on the Bay?

yes
yes
yes
yes
yes
yes
yes
yes
no

Composite Adequate
Form? Data?

no

yes
yes
no

yes
no

yes
no

no

no

yes
yes
no

no

no

yes
yes
no
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By removing total phosphorus, an equal or greater level of removal for most other urban
pollutants is simultaneously obtained. An equal or higher level or removal is possible for
nearly every other pollutant/ except total nitrogen. Total nitrogen is primarily found msoluble
form, which is much more difficult to remove with current techniques. Nevertheless/ by
removing phosphorus/ a reasonable degree of nitrogen is still removed as well.

Based on this review, total phosphorus was selected as the best candidate for the
keystone pollutant in Tidewater Virginia. In doing so, Virginia will target the same pollutant
as Maryland, preserving some consistency in our multi-state Bay preservation effort.

ENDNOTE:

1 Schueler/ Thomas R. and Matthew R. Bley/ A Framework for Evaluating Compliance with
the Chesapeake Bay Critical Area (Washington, D.C: Maryland Critical Area Commission
and Maryland Department of the Envu-onment, 1987).
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ATTACHMENT B

The Regulations require new development stormwater management criteria be based
on "average land cover conditions. " Watershed designations serve as the baseline for a
calculation procedure and do not constitute an additional regulatory step. Localities will have
two options:

1. A locality will designate watersheds within its jurisdiction and calculate the average
phosphorus loading and impervious cover for each individual watershed, or

2. A locality will declare its entire watershed as part of Vu-ginia's Chesapeake Bay
watershed with an average phosphorus loading of 0.45 pounds/acre/year and impervious
cover of 16 percent.

A locality may begin with Option Two while they gather the necessary data for Option One.
Figure 1 shows how Fairfax County could break up its watersheds. This discussion revolves
around Option One. Option Two is discussed in Attachment C.

To determine average land cover conditions within a watershed/ the locality must follow a
three-step procedure:

1. Evaluate individual watersheds. We recommend a minimum watershed area of 100

acres. Localities may wish however, to use watershed delineations used for other
aspects of its work, e.g. a sanitary sewer master plan.

2. Know existing land use data. The Regulations are based on present land uses/ not
proposed land uses. A comprehensive plan is more fuhire oriented than a zoning map.
Still, a zoning map does not always indicate present use. A locality may also be able to
use current aerial photographs. Data may be cross-referenced with Commissioner of
Revenue information.

3. Compute a weighted average of unpervious cover (or its equivalent). The Simple
Method (and the nonpoint source pollution load) is highly dependent on the percent of
impervious cover. Some land uses contribute nonpoint source pollution but do not
have "impervious covers/" e.g. forest and agriculture lands. Therefore, conversions/ or
equivalents, must be determined. Use Table 1 to find equivalent loading/impervious
factors for non-urban uses. Localities may use other documented loading factors/
especially if found to be more appropriate to that locality, as long as the factors are used
consistently.

Weighted averages are frequently computed for quantity related analyses and this
process is identical. Figure 2 shows how average land cover conditions might be
calculated for a 100-acre watershed.
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POSSIBLE FAIRFAX CouNry WATERSHEDS FIGURE 1

SUGARLAND / NICHOLS

BULL NECK RUN
SCOTTS RUN

DEAD RUN
TURKEY RUN

^

RUN | POND
. BRANCH

ln n«tion*l
Airport /

DIFFICULT RUNHORSEPEN
CREEK

^\:
City of

F*ll» Church

FOUR MILE RUN

*«. ARLINGTON
COUNTY

CAMERON^UN
City of Altxandria

ACCOTINK
CREEK

POPES
HEAD

CREEK

LITTLE
HUNTING

CREEK

^7\/ MU-L.'
'^.BRANCH

OCCOQUAN "^

LITTLE ROCKY RUN
JOHNNY MOORE CREEK

OLD MILL BRANCH

BELLE
HAVEN

Watershed Boundary

BULL RUN Watershed Name

Source: County of Fairfax, 1987 Annual Report on the Environment (Fairfax, Va. : Environmental Quality
Advisory Coundl and Office of Comprehensive Planning, 1987), p. 16
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CALCULATING AVERAGE LAND COVER CONDmONS FIGURE!

100 acre Watershed

Wooded = 20 acres

Low-density
Residential

(1-acre lots)

= 20 acres

Agriculhure
Pasture = 30 acres

Conservation

dllage = 15 acres
Conventional

tiUage = 15 acres

Total acreage 100 acres

Low-density
Residential

Land Use Loading: *
Ibs/acre/year

# of Acres Weighted Load:
Ibs/year

Wooded

1-acre lots
Pasture

Conventional
Conservation

0.12
0.42
0.59
2.42
1.52

20
20
30
15
15

2.4
8.4

17.7
36.3
22.8

100 87.6

* Phosphorous; based on rainfall of P=43 inches/year and loam soUs.

^ = Sum of weighted loadings
total acreage

= 0. 12(20) +0.42(20) + 0.59(30) + 2.42(15) +1.52(15)
20+20+30+15+15

88 Ibs per year = 0.88 Ibs per acre per year
100 acres

Equivalent hnpendous Cover = 1^ rtershed
19
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ATTACHMENT C

Not all localities will have the ability to designate individual watersheds and compute
an average watershed baseload. For that reason, the department has determined a default load
for Tidewater Virginia.

Following the procedure outlined in Attachment B:

1. Designate watershed.

The department chose the entire Virginia portion of the Chesapeake Bay watershed
not just Tidewater Virginia (as defined by the Chesapeake Bay Preservation Act). The
department encourages multi-jurisdictional cooperation among localities to designate
large-scale watersheds as well.

2. Evaluate existing land use data.

Existing land use data is given in Virginia's Chesapeake Bay Initiatives: First Annual
Progress Report (September 1985) produced by the Virginia Council on the Environ-
ment. This breakdown is shown in Figure 3.

3. Compute a weighted average of impervious cover (or its equivalent).

Because urban areas are most likely to adopt Option One, urban areas are excluded from
the weighted average. In addition, loading rates for "urban" areas are highly variable.

Fy^ = relative total phosphoms load for Virginia's Chesapeake Bay watershed

Fpg = relative total phosphoms load for any land use (X)

f^ = %FOR(Fp^) + %PAST(Fp^) + %CST(F^) + %CVT(F^)

= 0.66(0. 12) + 0.21(0.59) + 0.07(1. 52) + 0.06(2. 42)

= 0.45 Ibs/ac/yr

Use Table 1 to determine the equivalent impervious cover. The average loading/ Fy^ =
0.45 Ibs/ac/yr, falls between impervious covers of 16 to 18 percents. Because of the
differing annual rainfall across the state/ the department has choosen the most conser-
vative value of 16.

Fy^ = 0.45 Ib/ac/yr <=> Iy^ =16%

C-24



Therefore, the default load for Virginia's Chesapeake Bay watershed is 0.45 Ib/ac/yr with an
equivalent impervious cover of 16 percent. Localities are encouraged, but not required, to
customize this aspect of the procedure, even if computing individual watersheds is not
feasible. The Town of Herndon might use Iy^ = 18, Carolme County might use Iy^ = 17 and Isle
of Wight County would retain Iy^ =16.

VIRGINIA LAND USE DATA FIGURES

River Basin

total
area %
(sq. mi. ) URB

URB K)R
area % area
(sq.mL) FOR (sq.mi.) PAST

PAST CST
area % area
(sq. mL) CST (sq.mi.)

CVT
% area

CVT (sq-mi.)

Potomac 1467Q 7 1027 56 8215 26 3814 7 1027
Rappahannock 2630 1 26 64 1684 20 526 8 210
York 2980 0.2 6 70 2090 13 38S 10.1 302
James 10495 3 315 73 7661 14 1469 6 630
Eastern Shore 1000 1.5 15 50 500 805 85 9 90
Total (w/urban) 3X781 5 1389 63 20150 20 6286 7 2259
Total (w/o urban) 30398 n/a n/a 66 2Q150 21 6286 7 2259

4

7

587
184

6.7 200
4 420

31 310
5 1701
6 1701

URB = urban land uses
FOR = forest cover

PAST = pasture land
CST = conservation till acreage
CVT = conventional till acreage

Source: Commonwealth of Virginia, Council on the Environment, Virginia's Chesapeake Bay
Initiatives: First Annual Report (Richmond/ Va. : Council on the Environment/1985).
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APPENDIX D

PLANT LISTS



PAGE 1 OF 3

PLANT NAME
COMMON NAME
Botanical Name

FOLIAGE

u

ISABFTAT

3

SOIL UGHT*

83

GROWTH

y>

s

@

SIZE PRIMARY USE

§
co

d

§

AMERICAN BEACHGRASS
Ammophila breuili^ulata x x 4

I
u

I
u

.APPALOW LESPEDEZA
Lespedeza cuneata x x xl

x

x

xl

xl

xl

xl

BEARBERRY COTONEASTER
Cotoneaster dammeri x x x 1.5 3

BERMUDAGRASS
Cynodon dactylon x x x

BIG BLUESTEM
Andropo^on ̂erardn x

BIRDSFOOT TREFOIL
Lotus comiculatus x x x
BLACK-EYED SUSAN
Rudbeckia hirta x x

BUGLEWEED
Aiu^a reptans x x x .5
CHRISTMAS FERN
Polystichum acrostichoides x x

COASTAL PANICGRASS
Panicum amarum x x 3

CREEPING JUNIPER
Juniperus horizontalis x x Z5
CROWNVETCH
Coronilla varia \ x x

x
DAYLILY

x x x x

* for those plants shown as growing in either sun or shade, (P) denotes the light condition that is preferred
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PLANT NAME
COMMON NAME
Bolanical Name

FOLIAGE

u
s?

HABITAT SOIL UOHT" GROWTH

(/.>

s

e

SIZE PRIMARY USE

VI d

g

§
@

DEERTONGUE
Panicum dichanlheUum x x xl

x

x

x

x

x

x

x

x

x

x

^

I
0

Î
u

ENGLISH IVY
Hedera helix x .5

FLATPEA
Lathyrus sylvestris x x$

JAPANESE HONEYSUCKLE
Lonicera japonica x t,5

JAPANESE SEDGE 'SEA ISLE'
Carex kobomup

x x

JAPGARDEN JUNIPER
Juniperus procumbens x x 1 4

LILY-OF-THE-VALLEY
Convallaria majalis x x

LILYTURF
Liriope muscari or spicala

1.5 1.5

PACHYSANDRA
Pachysandra lerminalis x .75

PERENNIAL PEA 'LANCER*
Lalhyrus latifolius x x x

PERENNIAL RYEGRASS
Lolium verenne x x

PERIWINKLE
Vines minor x x x .5

RED FESCUE
Vffcf'ii^'n Yiihy/j

x

for those plants shown as growing in either sun or shade, (P) denotes the light condition that is preferred
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PLANT NAME
COMMON NAME
Botanical Name

FOLIAGE

u

u

HAmT AT SOIL

'^

u^m* GROWTH

en

s

^12:8

;,.

s?

PMMARYUSE

o3

g

SALTMEADOW CORDGRASS
Spartina patens

^

0
u

Î
0

SEA OATS
Uniola paniculata
SHORE JUNIPER
Juniperus conferta x x 1.5

SIBERIAN IRIS
Iris sibirira m. x x x ts
SMOOTH CORDGRASS
Spartina alternifhra x

ST. JOHNSWORT
Hypericum calycmum x x v x x

x

x

SWFTCHGRASS 'SHELTER'

Panicum vir{(atum x \

TALL FESCUE KY-31
Fesluca arundinacea x

WESTERN SWORDFERN
Polystichum munitum x 1.5

WINTERCREEPER EUONYMUS
Ewnymus fortunei x x x x 5

* for those plants shown as growing in either sun or shade, (P) denotes the light condition that is preferred



PAGE 1 OF 3

PLANT NAME
COMMON NAME
Botanical Name

FOLIAGE

p<

y

t/1

.
yi

w

f^

HABITAT

»

g

SOIL

s

LIGHT*

w

GROWTH SIZE PRIMARY USE

03

d

8
I

AMERICAN CRANBERRYBUSH
Vibumum trildbum x x 10 1Q

AMUR HONEYSUCKLE
Lonicera maackii x x 1Z 12

C/3

AUTUMN OLIVE
Elaeasnus umbellala x x 18 12 x

x
.BANKERS' DWARF WILLOW
SaJix cotleti x 10 10

BAYBERRY
Myrica pensylvanica

8

cr> BICOLOR LESPEDEZA .NATOB1
Lespedeza bicolor 12 x

x

x

BORDER FORSYTHIA
Forsylhia intermedia x x 10 10

BURKWOOD VIBURNUM
Vibumum IfurkWQddii

x 10

CALIFORNIA PRIVET
Li^ustrum ovaUfolium x 12

DAHOON HOLLY
Ilex cassine x 12 8

DROOPING LEUCOTHOE
Leucothoe fontanesiana
FIRETHORN
Pvracantha cocdnea x 15 10

fflGHBUSH BLUEBERRY
V/ifrwiim rnr\mihn^um

x 12 12

for those plants shown as growing in either sun or shade, (P) denotes the light condition that is preferred
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PLANT NAME
COMMON NAME
Botanical Name

FOLIAGE

§
I

KABTTA1 SOIL

(^

UGHT*

St

GROWTH

ui

^

§

SIZE PRIMARY USE

s

<n

cd

Sn

Cd

0

I
INKBERRY
Ilexfflabra 19
LEATHERLEAF VIBURNUM
Vibumum rhytidophyllum x x x 10

w

g

<^»

MOUNTAIN LAUREL
Kalmia laliflolia x x 10
PAMPAS GRASS
Cortaderia selloana x x 10 10
PFITZER JUNIPER
Juniperus chinensis 'Pfitzeriina' x x

REDOSIER DOGWOOD

Comus stolonifera x x x 10 10
ROSEBAY RHODODENDRON
Rhododendron maximum 29 2?
RUGOSA ROSE
Rosa ruffosa x x

SCmPKA LAUREL CHERRY
Prunus laurocerasus 'Schipkaensis' x x

SCOTCH BROOM
Cyti'SMS scoparius x

SHRUB LESPEDEZA

Lespedeza thunbersfii VA-70 \ x

SMOOTH SUMAC

Rhus alabra x x 16
STAGHORN SUMAC
Khus twhina x x 19 1$ ,

for those plants shown as growing in either sun or shade, (P) denotes the light condition that is preferred
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PLANT NAME
COMMON NAME
Botanical Name

FOLIAGE

w

(/1
@

d

HABETAT SOIL

f^

UGHT»

w

GROWTH

VI

IS

SIZE PRIMARY USE

^

d

s

I
§

PURPLEOSIER WILLOW
Salixpurvwea

10

SWAMP AZALEA
Rhododendron viscosum^

en

TARTARIAN HONEYSUCKLE
Lonicera tatarica x x 10

WEEPING FORSYTHIA
Forsythia suspensa

x x x 10 15

WINTERBERRY
Ilex uerlicillata X 10

^ WINTER JASMINE
Jasminum nudiflorum x x

* for those plants shown as growing in either sun or shade, (P) denotes the light condition that is preferred
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PLANT NAME
COMMON NAME
Bolanical Name

FOLIAGE IHABITAT

»

SOIL ucw

w

GROWTH

y>

s

$XZB PRIMARY USE

i
AMERICAN BEECH
Fff^KS xrandifolia x x 70 5&

AMERICAN HOLLY
llex opaca 40 20

CD
w

I
AMERICAN HORNBEAM
Carpinus caroliniana 40 2$
AMERICAN MOUNTAIN ASH
Sorbus americana x 35 ' 20
BALD CYPRESS
Taxodium distichum x x 80 50
BASSWOOD
Tiliaamericana x 60 40
BLACK CHERRY
Prunus serotina x x 73 43
BLACK GVM
Nyssa sylvalica x 60 40
BLACK LOCUST
Robinia pseudoacacia x x $0 40
BLACK WILLOW
SaUx nisra x 40 ^5
CANADIAN HEMLOCK
Tsusa canadensis 60 25

CUCUMBER TREE
MagnoUa acumimta 7$ 45

EASTERN COTTONWOOD

Povulusdelloides x x 80 so

for those plants shown as growing in either sun or shade, (P) denotes the light condition that is preferred
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PLANT NAME
COMMON NAME
Botanical Name

FOLIAGE

y>
w

yi

HABITAT

g

SOIL

'(^

UGHT» GROWTH

in

IS

$I2SB PRIMARY USE

SQ

EQ

in

M

co

0
g

g

EASTERN HOPHORNBEAM
Osln/a virsiniana x 40 25

EASTERN REDCEDAR
Juniperus viryniami

45 20

cr»
w
^
i

EUROPEAN BLACK ALDER
Alnus slutinosa

50 30

EUROPEAN MOUNTAIN ASH
Sorbus aucurwria

x x 45 30

FLOWERING DOGWOOD
Comus florida

x 30 25

GREEN ASH
Fraxinus pennsylvamca

x 70 45

HACKBERRY
Celtis occidentalis

x x 60 45

HONEYLOCUST
Gleditsw triacanthos

x w 40

JAPANESE BLACK PINE
Pinus thunbersiana x 30 IS

LAUREL OAK
Quercus laurifolia

x 60 40

LITTLELEAFLINDEN
Tilia cordata

x 50 35

LOBLOLLYPINE
Pinus taeda x 90 40

NORTHERN RED OAK
Ouercus rubra

x x x 70 55

* for those plants shown as growing in either sun or shade, (P) denotes the light condition that is preferred
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PLANT NAME
COMMON NAME
Bolanical Name

FOLIAGE

u

s?

HA^FTAT SOIL

p<
fQ

LIGHT*

^

GROWTH

w

B

SIZB PRIMARY USE

(6

d

g

PIN OAK
Quercus palustris

x x x 65 50

POSSUMHAW
Ilex decidua x x x 20 I?

y")
w
w

RED MAPLE
Acer rubrum F 60 45
RIVER BIRCH
Betula nisra so 30

SARGENT CRABAPPLE
Ma(us sp.

x x 19 10
SASSAFRAS
Sassafras albidum x x y x 40 25
SAWTOOTHOAK
Quercus acutissima x x x 60 40
SOUTHERN RED OAK
Ouercusfalcata x x 70 50
SOUTHERN WAX MYRTLE
Myrica cerifera 19 10
SWAMP CHESTNUT OAK
Quercus michausii x 70 / 4$ /
SWEET BAY
Ma^noKa vvrwwma. x 30 15
SWEETGUM
Uquidambar stryaciflua x x 80 40
SYCAMORE
PlatanusoccidenlaUs x x 80 15

* for those plants shown as growing in either sun or shade, (P) denotes the light condition that is preferred
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PLANT NAME
COMMON NAME
Botanical Name

FOLIAGE

!

y?

HABITAT

tf

SOIL

M

UGHT»

^

GROWTH

s

SXZB PRIMARY USE

</1

@
PQ

g

I
i

VIRGINIA PINE
Pinus virainiana

x x 40 20
WATER OAK
Quercus nigra

x F x 70 45

CD

§
I

WATER TUPELO
Nyssa aquatica

x x 75 45

WEEPING WILLOW
Salix babyJonica

x x x x 40 35

WHITE PINE
Pi'nus strobus

80 40

WILLOW OAK
Quercus phellos

70 45

YELLOW POPLAR
Liriodendron tulipifera x x x 90 50

for those plants shown as growing in either sun or shade, (P) denotes the light condition that is preferred
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WATERSHED DELINEATION

A watershed is an area drained by a specific stream or river. Watershed areas are not hard to
delineate; a topographic map contains all the necessary information.

A. Identify Major Watercourses (see Figure E-l)

1. Locate outlet reference point - this point is frequently where one watercourse
joins another.

2. Highlight watercourses (streams, creeks and swales) - USGS maps designate
these with a blue line.

B. Identify Major Ridge Lines and Basins (see Figure E-2)

1. Locate Mgh points - USGS maps will sometimes give spot elevations on
hill tops.

2. Connect the Mgh points for a preliminary view.
3. Fine tune the boundary. Old roads frequently created or were located on ridge

lines. Remember, water runs perpendicular to contour lines (down hill).

C. Identify Minor Basins within the watershed (often necessary when computer model
ling) (see Figure E-3)

1. Identify smaller secondary streams and smaller ridge lines.
2. Delineate these "watersheds-within-watersheds" as the major basin was

identified. Some areas will not flow into a smaller or tributary watercourse; they
will flow directly into the main watercourse.

E-l
8/91



iDENTIFy MAJOR WATERCOURSES FIGURE E-l
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IDENTIFV MAJOR RIDGE LINES AND BASINS FIGURE E-2
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TOLERANCE AND SUITABILITY OF ENVIRONMENTAL FEATURES TO DEVELOPMENT

Catagory Feahire Description ToIerance/Suitobility
Development Policies

Permitted Associated Uses Restrictions on Uses

Methods and Tech-
niques of Implementing

Policies

Land

Soil and

Topography
Wet soil

Impendous
soil

SoU with a high moishu-e con-
tent because of a high water
table or poor drainage; often a
seasonal problem.

Such soils perform an impor-
tant water storage function;
when sepUc tanks are used,
water supply may be contaml-
nated; foundations setde and

crack; stagnant pools may ex-
1st during certain periods.

"Floating" or other specially
constructed struchires may be
permitted when supplied with
public water and sewerage.

Dense soil inhibiting the free
flow of water; such soils usu-
ally have a high day content.

Impermeability of soil may
cause septic tanks to overflow
and contaminate water sup-
ply; unsuitable for develop-
ment without public water
supply and sewerage.

No special development limi-
tatton with public water sup-
ply and sewerage.

No septic tanks; deep wells
permitted but only where
development can be
tolerated and septic tanks
are absent.

Subdivision and sanitary
regulations requiring pub-
lie water supply and sew-
age disposal.

Poor Load-
bearing soU

Soils unable to support struc-
hires such as roads and biuld-

ings; usuaUy easily compacted
because of moisture content,
particle size, or where exces-
sive internal spaces or voids
are present; filled lands, min-
eral or indusb-ial wastepiles
often have these characteris-
ties.

Generally unsuitable for inten-
sive development because of
difficulty and cost of construc-
tion.

Certain types of light or flex-
Ible struchires; recreation ar-

eas; agriculhire.

Heavy struchires must be an-
chored in bedrock.

Building code and grading
ordinance prescribing de-
velopment standards.

Shrink/
swell soil

Soils with the potential to
shrink or swell; often have a
high clay content.

Generallyunsuitableforfoun-
dations or beds of permenent
struchu-es such as buildings
and roads.

Certain types of light or flex-
ible structures; recreation ar-
eas; agriculhire.

Heavy stmchires must be an-
chored In bedrock; replace
with stable soils for roadbeds.

Builduig code and gradmg
ordinance prescribing de-
velopment standards.

Flat land Land with no significant slope;
0-2 percent.

Depending upon other condi-
tions, flat land is highly suit-
able for and tolerant to devel-
opment.

AU uses. Local code restrictions, pollu-
tion control (social, economic,
technical, etc.) soil conditions
may suggest other limitations.

Pollution control ordi-
nances, land-use controls

Low slope Slope generally between 2 and
7 percent.

Fairly tolerant todevelopment
although excessive removal of
ground cover may cause ero-
sion; generally are good sites
for residential development.

Residential development, in-
tensive and extensive recre-

ation, agricuhureandgrazmg.

Densities may be fairly high
withgradingcontrolsandltou-
tations on vegetation removal
and sedimentation.

Grading ordinance limiting
terracing, topsoil and veg-
etation removal, etc. ; subdi-
vision controls with appro-
priate street and utility de-
sign standards; zoning to
limit density of develop-
ment.



Catagory Feahire Description Tolerance/Suitability
Development Policies

Permitted Associated Uses Restrictions on Uses

Methods and Tech-

niques of Implementing
Policies

Land Moderate

Slope

Soil and

Topography
(continued)

Slope generally between 8 and
15 percent (exact percent may
vary).

High consb-uction costs; loss
of ground cover wUl causeero-
sion andfrequentlandsUpage;
often of scenic beauty.

Luniteddevelopment, contour
agriculhue, forest.

Density of about one house or
less per acre; maintenance of
vegetative cover; erosion con-
trol; retaining walls; roads
turned slighdy uphill from
countour lines;spedal hillside
development zonmg controls
to minunize grading; drain-
age control.

Density zonmg; grading or-
dinance requiring sediment
control; subdivision ordi-
nance requiring mainte-
nance of vegetation and de-
sign standards for streets;
these may all be incorpo-
rated in special hillside de-
velopment controls.

Steep slope Slope generally between 15
and 24 percent (exact percent
may vary).

Development causes erosion
problems; major siteengineer-
ing may be necessary; difficult
to farm; suitablefor recreation;
often of scenic beauty.

Limited development; open
space uses; recreadon.

Regulated development and
engineered development of
low density.

Density zoning, grading or-
dinance requiring sedunent
control; subdivison ordi-
nance requiring mainte-
nance of vegetation and
desing standards for streets;
these may all be incorpo-
rated into special hillside de-
velopment controls.

y.
K) Very steep

slope
Slope generally greater than
25 percent.

Development causes severe
problems, major site engi-
neering necessary, unsuitable
for most development, often
of scenic beauty.

Open space uses, Umited rec-
reatlon

No development except to en-
hance recreational and scenic
value.

Public purchase; zoning con-
trols to limit development;
conservation easements.

Ridge lines Lme seperating drainage ba-
sins, i.e. where water on either
side flows in opposite direc-
dons; maybehaidly noticable
m Hat land but highly pro-
nounced in hilly areas.

No particular reasons for re-
stricting development on mi-
nor ridge lines. Special
stormwatermanagementcon-

Any use permitted on minor
ridge lines; may require
stormwater management.

No restrictions. None

Major ridge lines often have
visual unpack ("sky-line effect)
Special stormwater manage-
ment concerns.

limited development on ma-
jor ridge lines to preserve sce-
nic beauty; may require
stormwater management.

Height and density restric-
Uons.

Height and density restric-
dons in zoning ordinances.

VaUey Generally a long narrow de-
pression in the earth's surface
with sloping land along its
sides; old valleys, however,
may be wide with extensive
plains on either side.

Suitable for development ex-
cept where (1) other feahires
suggest limitations, or (2) sce-
nic or agricultural quallities
can be preserved.

No restrictions except those associated with other feahues such
as special engineering design for struch.iral stability on steep
slopes and lunited or no development in floodplains or public
sewerage where aquifers are dose to the surface; preserve for
scenic value only where particularly abundant or of special
aesthetic value.

No special methods; scenic
qualities can be preserved
by open-space or agricul-
hiral zoning; public pur-
chaseof easements or devel-

opmentrights;conservation
zoning.



Catagoiy Feahire Description Tolerance/Suitab ility
Development Policies

Permitted Associated Uses Restrictions on Uses

Methods and Tech-

niques of Implementing
Policies

Land
Promontory

Soil and

Topography
(continued)

A crag or point of high land
jutting out over low land, usu-
ally associated with a body of
water or valley; often assod-
ated with scenic views.

May have specific ecological
role; may be unsuitable for de-
velopment.

Selected development may
need to be strictly controlled.

View protection Viewprotectlon regulations;
other land use contools.

Abrupt relief
changes

Lines seperating distincdy dif-
ferent land forms; usually as-
sedated with piedmont-plams
areas and with significant ver-
tical displacement along fault
lines.

Generally no special ecologi-
cal roles although may be bar-
rier to movement depending
on geological formations;
sometimes can have visual

impact; faulted areas may be
subject to earthquakes.

Uses limited to those which heighten the visual effect of the
change; such open space uses as a row of trees can be effective
(see also weak subsb-uchire, below).

Public purchase in fee or
purchase of easements.

Land

Rock

Area of weak
sub structure

>n
w

Underground formation inca-
pable of supporting heavy
loads; often associated with

certaui types of rock, e.g. cav-
emous limestone, compress-
ible peats, etc, and dynamic
characteristics, e.g. faulting, or
with compressible or expan-
sive sedimentary deposits and
filled land.

Development may be hazard-
ous because of possible sub-
sidence or other earth move-

ment, especially under
eartquake condition.

Limited low-intensity, low-
rise development.

Spedal construction methods
to assure stabUity; areas with
earthqualke potential require
engineeringdesign anaysis for
protection against movement
damage; in areas where such
potential is great, no develop-
ment should be permitted.

Zoning for low-denslty and
low-rise development and to
exclude areas of assembly
and uses which would cre-

ate serious hazards during
earthqualkes; building codes
prescribing special construc-
tion methods and materials.

Land

Minerals

Mineral

deposit
Site currently used or poten-
Ually avaUable for extraction
of minerals, including sand,
gravel, limestone, rock, coal,
etc.

Source of important mineral
resources; other development
may preclude extractive op-
erations; however, requires
special regulations to ensure
compatibility with surround-
ings during and following
completion of operations, and
prevention of water-supply
contamination.

Reservation for existing extrac-
tive operations

Open-pit operations require
appropriatescreeningandper-
formance standards to reduce
noise, dust, etc. ; cannot inter-
fere with water quality;
planned post-mining
redaimations for subsequent

Nahiral resource zoning in-
eluding performance stan-
dards to prevent ena-oach-
ment; performance bond to
ensure site rehabilitation;
preferential assessment.

Water

Surface

Surface
water and

riparian land

Any body of water including
lakes, rivers, streams, and
oceans and their shorelines,

eshiaries (see next page) and
tidelands.

Value for water supply, waste
dispersion, transportation, rec-
reation, power generation,
source of food, scenic beauty;
quality and quantity of water
needs to be maintained.

Harbors, water/sewage treat-
ment plants, recreation, mari-
nas, water-dependent indus-
try, public access points.

No non-water-dependent de-
velopment; no development
that wUl produce underslrable
changes in surface or subsur-
face water quality.

Sanitary ordinance regulat-
ing use of septic tanks; wa-
ter quality standards to re-
sh-ict discharge of pollut-
ants; water zoning to sepa-
rate incompatible water us-
ere; zoning to restrict shore-
line development to water-
dependent uses; public
works planning; PUD con-
trols.



Catagory Feahu-e Description Tolerance/Suitab ility
Development Policies

Permitted Associated Uses Restrictions on Uses

Methods and Tech-
niques of Implementing

Policies

Water Hoodplain

Surface

(continued)

The land adjacent to a water
body that is covered by excess
water during periods of flood-
mg; may be divided into zones
based on frequency, e.g., chan-
nel, floodway, 100 and500 year
floodplain, especially for land-
use and development controls.

Essential role in carrying ex-
cess water during floods; dan-
ger to life and property; pro-
vides reareation land; filling,
damming or leveeing de-
creases storage capadty and
flood velodty, inCTeasmg Hood
potential downstream; soils
often very fertile and suitable
for agriculhire; usually con-
tains substantial groundwater.

Those unharmed or improved
by Hooding, e.g., those assod-
ated with surface water and
riparian land, foresb-y, some
types of agriculture, extensive
recreation, uisdhitional open
space, open space for housing
and other uses, impoundment
basins.

Same restrictions as for sur-

face water and riparian land;
Hood-proof development; fill-
ing and diking only where es-
sential and where flow is not

seriously restricted.

Same methods as for sur-

face water and riparian
lands; zoning controls to
exclude sbnchu-es from the

channel and floodway;
building code requiring
flood-proofingofstruchires;
Imitations on grading^ ffll-
ing, dredging, and diking.

Wetland;

marsh, bog,
swamp

s

Tracts of low-lying land sahi-
rated with moishu-e and usu-
ally heavily vegetated. (marsh:
general treeless and covered
in water; swamp: generally
supporting tree vegetation and
notpermanently covered with
water; bog: consists largely of
decaying vegetation [cUstinc-
turns are impredse]).

Act as sponges to absorb run-
off; reduces flooding poten-
tial; important wildlife habi-
tatsirea-eaUonal, educational,

scientific value; some agricul-
hire value; often have scenic

beauty; filling may cause
flooding elsewhere.

Recreation; hunting, fishing,
sailing, observing; scientific
investtgation; certain types of
agriculture.

No on-site or peripheral de-
velopment which will uiter-
fere with maintenance of the
ecosystem, especially its wa-
ter storage and wildlife-mam-
tenance ability.

Publicpurchaseorpurchase
of easements; grading and
filling ordinances; agricul-
hiral zoning; limitations on
surrounding areas to pre-
serve ecological processes,
e.g., withdrawal of water,
diking, cutting of channels,
excessive development, con-
servation zoning.

Estuary A water passage where the tide
meets a river current, espe-
daily an arm of the sea at the
lower end of a river; the area
where seawater mixes with

fresh water; frequently in-
dudes marshes and other low-

lying wet land.

As the breeding ground for a
great variety of organisms, es-
tuaries are particularly intol-
erant to waste disposal, dredg-
ing, and fillmg; these activities
can destroy important plant
and animal communities such

as oyster beds and spawning
grounds.

Fishing, shell fishing and other
harvesting, recreation, limited
water-dependent develop-
ment.

No development which re-
duces the ability of the estuary
to support plant and animal
life, e.g., pollutant discharges,
dredging, filling, excessive rec-
reation or over havesting.

Increased state control over
estuary and coastal zone use;
more stringent U.S. Corps
of Engineers control over
dredging, filling, drainmg;
zoning to restrict develop-
ment to uses requiring
coastal zone locations, pol-
lution conb-ols.

Water

Subsurface

Aquifer
A water-bearing layer of sand,
gravel, or porous rock.

As a major source of water,
quality must be maintained;
removal must not exceed rate

of replenishment.

Aquifer
recharge

area

Area of interchange between
an aquifer and the surface; the
point at which predpitation
and surface water mfUtrate the

aquifer.

Intoloerant to development
because of dangerof polluting
water supply.

Varies depending on perme-
ability of overlaying strata;
generally, any use which mam-
tains high water quality and
quantity.

No development which will
affect quality and quantity of
water or be struchirally ad-
verse to the presence or with-
drawal of groundwater.

Lunitations on groundwa-
ter withdrawal.

s

No disposal of possible pol-
lutants, specifically no septic
tanks; sewer must be sealed to
avoid leakage; investigate ef-
fects of any dishubance to Mea
such as channel digging or
widening^ dredging, filling
that might permit the intru-
sion of pollutants.

Subdivision and sanitary
controls requiring public
sewerage; pollution dis-
charge controls; prevention
of intrusion of salt water or
other groundwater contami-
nants; special sewer con-
struction teduuques; limits
on dredging, stream widen-
ing, fitting, etc.



Catagoiy Feahue Description Tolerance/Suitability Development Policies
Permitted Associated Uses Restrictions on Uses

Methods and Tech.
niques of Implementing

Policies

Air Air corridor A term describing the path of
movement of the air, gener-
ally bounded by valley walls;
important in terms of micro-
dlmatic considerations and air

pollution dispersal.

An analytical tool that helps
determine development suit-
ability depending on micro-
dimate and location of pollut-
ers; may affect urban form,
compatibility of uses and ori-
entation of struchires.

Depending on wind speed, air
direction and other meteoro-
logical factors, sources and
receptors of pollution should
not be permitted in the same
corridor; reforestation would
help to relieve summer heat
and humidity.

Highlyrestricteddevelopment
of sources of pollution; prefer-
ably stringent source of con-
trols.

Land-use controls restrict-

ing locations of polluters
upwindofreceptore; source
controls; performance stan-
dards in zoning ordmances.

Veeetation Woodland

and
Wildlife

A tract of land dominated by
trees but usually also contain-
ing woody shrubs, grasses,
and other vegetation.

Where extensive^ woodlands
are intolerant to intensive de-
velopment because of their
role in the water cyde, oxygen
replenishment, wildlife sup-
port, recreation, and as a
source of raw materials: also

have spedal aesthetic value in
urban areas.

Depends largely on water-re-
lated role: dense forests can

maintain housing of, say, one
family per acre but only where
abundent; wdl-managed com-
merdal forestry; recreation.

Very limited development to
maintain vital ecological role
andaestheticappearance;lim-
ited tree cutting for develop-
ment or sustained commercial

yield.

Forest conservation con-

trols, e.g., zoning andsubdi-
vision controls limiting in-
tensity of development, llm-
iting desb-uction of vegeta-
tion, and setting standards
for improvements; authori-
zation for limited lumber-
ing.

3

Wildlife
habitat

The natural environment of an
animal spedes; usually asso-
dated with other feahires such
as marshes or woodland.

Tolerance to development de-
pends on spedes, some habi-
tats should be maintained for
scientific, recreational and

educational purposes; destruc-
Uon of habitat may affect other
parts of the ecosystem.

Passive recreation including
limited hunting and fishing,
maintenance in a natural state

to minimize disruption of ani-
mal communities; outdoor
education laboratory.

In managed habitats, no de-
velopment except access roads
and recreation associated
strucubres; cabins if widely
dispersed.

Public purchase, or pur-
chase of scenic, hunting,
fishing easements; zoning
limitations on surrounding
areas; very low-density zon-
ing for seasonal cottages and
restrictions on access roads.

Prime
agricultural

land

Fertile cropland producing a
high-value yield , often of a
generally scarce nahue such
as vineyards, orchards, and
truck farms.

Of limited extent in some ar-

eas, development renders such
land unsuitable for agricul-
ture.

Agricultural uses only, except
where such land is plentiful in
a particular area.

Whereother devdopableland
is abundant, zoning for exclu-
sive agricultural use (e.g. 25-
acre minimum lots) is justifi-
able.

Exclusive agriculhiral zon-
ing; preferential fannland
tax assessment.

Pasture
land

Land use for grazing of do-
mestic animals.

Depending upon slope, soil
and subsurface conditions,
this land is often tolerant to
and suitable for development.

Development where land is
plentiful; where scarce, it
should be retained in open
space.

No development m urban ar-
eas lacking sufficient open
space.

Open-space zonuig where
appropriate.

Cultural
and

landscape

Unique
remnant

Landscape feature of unusual
or rare occurance, generally
associated with previous ep-
ochs, such as stands of red-

woods, geological outcrops,
natural bridges, meteor aa-
ters, everglades, geysers, etc.

While many have no major
ecological role, they should be
preserved for historic, recre-
ational, educational, and aes-
thetic reasons.

Low-density recreation; pres-
ervation for natural history,
ecological education, and aes-
thetic purposes.

No devdopment which would
deteriorate the quality of the
feature.

Public or private non-profit
purchase; restrictive cov-
enants or other restrictions;
zoningandother limitations
on sun-ounding areas.



Catagoiy Feahire Description Toleiance/Suitability
Development Policies

Permitted Associated Uses Restrictions on Uses

Methods and Tech-

niques of Implementing
Policies

Culh.ira!
and
landscape

Scenic vistas An area which has a pleasing
aestheticcharater;mayindude
both nahu-al and culhiral fea-
hires.

Suitable for limited develop-
ment if carefully controlled;
some areas may be worth
maintaining for aesthetic rea-

Low-density recreation; pres-
ervatton for natural history,
ecological education, and aes-
thetic purposes.

No development which would
deteriorate the quality of the
feahu-e.

Purchase of easements or
development rights; very
low-density zoning; open
space or agriculhiral zoning.

Historical
and

archeologi-
cal sites.

Historical monuments, build-

ings, forts, towns, battle-
grounds, archeological digs
and other sites.

Developmentmay destroy his-
torical character; valuable for

educational, rea-eadonal, aes-
thetic reasons.

Preservation in the current
state with restoration if war-

ranted.

No development which would
hiterfere with viewing and
appreciating the site.

Publicpurchaseorpurchase
by dvic groups; architec-
tural control; historic area

zoning; landmarks commis-
sion.

s

SOURCE: Adapted from - Mesenberg Michael}., Environmental Information for Policy Formulation,
Planning Advisory Service Report Number 263 (Chicago: American Planning Association, 1970).
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Policy Guidance

The questions and issues below have been raised by Tidewater local governments concerning
implementation of the Chesapeake Bay Preservation Act and regulations. The Chesapeake Bay
Local Assistance Department has identified the salient questions and applicable statutory and
regulatory requirements.

1. What are the obligations of local eovemments under the urovisions of SS 4.2.7.b. (reserve
septic system drainfield criterion) and 4.3.B. (buffer area criteria) of the regulations ? Must local
governments enforce these provisions, which appear to take effect on October 1, 1989. prior to local
adoption of performance criteria, which are not required until September 20, 1990 ? If not, how are
local governments to implement these regulations in the absence of local ordinances ?

Statutory and regulatory requirements:

The Chesapeake Bay Preservation Act provides that local governments must designate Preservation
Areas not later than twelve months after adoption of criteria by the Board.

The Chesapeake Bay Preservation Act expands local police powers to protect the quality of state
waters.

Adoption ofperformance criteria and designation of Preseroation Areas must be accomplished
concurrently.

For on-site sewage systems, new construction on lots recorded after the effective date (October 1,
1989) will only require a reserve drainfield site after the locality has enacted an ordinance putting
such requirement into effect.

Lofs recorded after the effective date must only incorporate a buffer area adjacent to other Resource
Protection Areas if they are used, developed, or redeveloped after the locality puts such requirements
into force by ordinance.

Given these factors, the Department proposes the following guidance:

a. The provisions that these criteria do not apply or may be varied for lots recorded
prior to October 1, 1989 does not require that they be currently imposed on lots recorded
after that date. None of the criteria, including the reserve drainfield site and buffer area

Printed OR lecyded paper
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criteria/ are enforceable until they are adopted by local ordinance. Local governments
must adopt ordinances which apply the criteria in Chesapeake Bay Preservation Areas
not later than 12 months after September 20, 1989 (§ 2.2 of the Regulations). Nothing
requires that the reserve drainfield site and buffer area criteria be enacted into an
ordinance prior to that time, although a locality certainly has the freedom to do so should
it decide that such action would better meet local needs.

b. The effect of the questioned language is only to provide a safe harbor for lots
which were subdivided prior to the effective date of the Regulations. After the local
ordinance goes into effect, one who owns a lot subdivided prior to the effective date
which cannot meet the reserve drainfield site or buffer criteria may, under these
provisions, be allowed to build without meeting them or, in the case of the buffer area,
be allowed to build sub j ect to the provisions under § 4.3. B. 2.a-c of the Regulations. Any
further relief would have to be provided through the local exception process pursuant to
§ 4.6 of the Regulations.

c. Someone who elects to subdivide after October 1, 1989 into lots which cannot
comply with these criteria has two choices: (1) he may get a building permit and complete
substantial construction prior to the time the local ordinance makes the criteria enforce-
able; or (2) after the ordinance makes the criteria enforceable, he may attempt to qualify
under a provision for special relief.

d. The intent of the Board, in establishing these specific criteria relative to the
effective date, is to relieve the administrative and legal burden which may result from
an increase in development applications prior to local adoption of performance criteria.

e. Local governments are strongly encouraged to adopt ordinances addressing these
specific issues in order to: (i) lessen the administrative burden arising from confusions
and disputes involving lots recorded but not built upon during the interim period
between the Board's adoption of regulations and local implementation performance
criteria, (ii) protect the economic interests of property owners and (iii) protect the water
quality of the Chesapeake Bay, its tributaries, and other state waters.

2. Must a locality, intheabsence of an ordinance enforcing thebuffer area requirements, approve
a subdivision plat which does not provide for the full buffer on lots which contain Resource
Protection Areas or the reserve drainfield on lots which contain Resource Management Areas? If
so, may it place notations on the plat map indicating suspect parcels in order to notify potential
landowners that the lots may not comply with pending local ordinances, and reserving the right
to deny building permits for the parcel ?

A locality has received a preliminary subdivision plat which incorporates the reserve
drainfield into each lot. The treatment of the buffer, however/ is not consistent. Two of the dozen
or so lots have the full buffer, some have a buffer of 50-100 feet, and two lots show homesites within
a 50 distance to the mean high water mark. The landowner contends that the configuration of the
shoreline, coupled with the reserve drainfield requirement, prevents him from incorporating the
full buffer into each lot.
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The developer proposes to record the plat showing less than 50 foot buffers on the greater
portion of the lots. He proposes that some language be included with the plat indicating that the
purchaser will be required to install and maintain BMPs. The problem is that the extent of the BMPs
is not stated, and the purchaser may well find it too expensive to install them.

The county has taken the position that each lot should "stand alone. " That is, that each lot
within the subdivision should show the reserve drainfield and full buffer, allowing the fuhu-e
owner to install BMPs as an option. The county is concerned that if approval is given to the plat
as proposed, a number of lots may require exceptions. This problem may be especially acute given
the fact that the developer expects these lots to be purchased for investment, idle for perhaps 5-10
years prior to development. As one can see, the prospect exists for these lots to change hands
several times, with the potential for the BMP requirement to be conhised or even forgotten.

In the absence of an ordinance enforcing the buffer area and reserve drainfield require-
ments, there is no legal reason why a locality cannot approve a subdivision plat which fails to
provide for those features in full.

Given these factors/ the Department provides the following guidance:

a. The county may place notations on the suspect parcels indicating that (he lot may
not meet future requirements. Use of the following language or its equivalent is
suggested:

The marked lot(s) do not indicate the use of a 100 foot buffer area around Resource
Protection Areas [and/or] a 100-percent reserve septic drainfield area in Resource
Management Areas, as may be required under the Chesapeake Bay Preservation Area
Designation and Management Regulations and local ordinances. Use of best manage-
ment practices will be required to prevent the degradation of water quality. The county
reserves the right to deny building permit applications for this lot unless it can be
demonstrated that all use and development will comply with those regulations.

3. Do the regulations require provision of a reserve drainfield for dwellings or structures
which exist at the time a local government designates Preservation Areas and adopts the
performance criteria ? If not, may localities require it ? What limitations must the locality
observe ?

Section4. 2. 7.b. of the regulations requires a reserve drainfield for "new construction/' unless
the lot was recorded prior to the effective date and has insufficient capacity to accommodate the
reserve field, (emphasis added)

Although the term "new construction" is not defined in the regulations, it does have a plain
meaning. 'Development/' "'redevelopment/' and "'substantial alteration" are defined, with the
latter dearly being types of development.
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Stahitory and regulatory requirements:

The regulations do not require provision of a reserve drainfield site for structures which exist at the
effective date of the local program. Section 4.2.7.B. is only for new construction. As long as there
is no new construction, the Regulation's requirements are not activated. However, localities should
require the provision of a reserve sewage disposal site if approval is sought for any new construction
on a lot. Before issuing a permit for new construction, a reserve sewage disposal site should be
designated so that the locality could be certain that, if the sewage system fails, there will be an adequate
reserve site to use. If the lot has no room for a reserve site, then the locality would be justified in
declining to issue a permit for new construction which would place an additional load on the sewage
system.

New construction in Chesapeake Bay Preservation Areas must provide for reserve drainfield capacity
unless the lot was recorded -prior to the effective date of the regulations and does not have sufficient
capacity for the reserve field.

Section 15. 1-492 of the Code of Virginia allows for nonconformities to continue "...so long as the
buildings or structures are maintained in their then structural condition; and that the uses of such
buildings or structures shall conform to such regulations whenever they are enlarged, extended,
reconstructed or structurally altered..."

All previously existing uses and developments in Chesapeake Bay Preservation Areas are
nonconformities unless in full-compliance with the regulations.

Substantial alteration meansan expansion or modification of a building or development which would
result in a disturbance of land exceeding 2500 square feet in the Resource Management Area.

With these factors in mind, the Department provides the following guidance:

Once a local government adopts performance criteria and designates Chesapeake Bay
Preservation Areas under the provisions of the regulations;

n

a. Any new construction or substantial alteration in a Resource Management Area,
as defined in the regulations, requires the owner to provide for reserve drainfield
capacity where practicable.

b. All redevelopment in Chesapeake Bay Preservation Areas, as defined in the
regulations, must provide for reserve drainfield capacity where practicable.

c. To the extent that an expansion or alteration of an existing use in a Resource
Protection Area would interfere with or require additional capacity for the primary
drainfield/localities are encouraged to require the ownerto provide forreserve drainfield
capacity to the extent practicable.

d. Local governments may require, subject to the provisions of § 15.1-492, reserve
drainfield capacity for any nonconformity in a Chesapeake Bay Preservation Area where
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practicable. It should be noted that the ability to accomplish such a requirement will be
related to the workload of local sanitarian(s).

4. Does the Chesapeake Bay Preservation Act require a town to have a comprehensive plan,
zonine ordinance, and subdivision ordinance ? If not, may the Department enforce other stahites
which require them ? Should it ?

Must a town have a planning commission, or. in its absence, representation on the county
commission ? What land use authority may a county properly assume on the part of a town ?

May the Department advise the Board to exercise discretion in determinations of consis-
tency concerning local governments which have to make wholesale changes to, or develop for the
first time, local ordinances and plans ?

These questions are raised with reference to a number of towns located in Tidewater
Virginia, some in the Bay drainage basin and others draining to other river basins. Some of these
towns have not yet developed town plans, zoning ordinances, or subdivision ordinances. Others
possess town plans and zoning ordinances but lack subdivision ordinances. In addition, most if
not all of the incorporated towns in question lack a planning commission or representation on the
County/s commission. These towns desire to implement a local program under the auspices of the
Chesapeake Bay Preservation Act.

Stahitory requirements:

The Chesapeake Bay Preservation Area Designation and Management Regulations are voluntary,
not mandatory, in areas outside of the Chesapeake Bay watershed.

Title 15.1 of the Code of Virginia requires local governing bodies to have comprehensive plans and.
subdivision ordinances and enables zoning ordinances.

The Chesapeake Bay Preservation Act envisions the use of zoning, and requires it in Tidewater
Virginia, but is silent regarding jurisdictions elsewhere which seek to develop water quality
programs under its authority.

Section 10.1-2109 of the Act requires that "all counties, cities and towns in Tidewater, Virginia shall
have zoning ordinances... " (emphasis added). Sections 10.1-2109 B and D, which require Tide-
water counties, cities, and towns to incorporate protection of water quality in their comprehensive
plans and subdivision ordinances, assumes that such localities already have comprehensive plans and
zoning ordinances. Section 15.1-446. 1 of the Code of Virginia requires "every governing body ..
. [to] adopt a comprehensive plan... by July 1, 1980" Section 15. 1-430(a) defines "governing body"
to mean "the board of superoisors of a county or the council of a city or town. Section 15.1-465
provides that "the governing body of any county or municipality shall adopt an ordinance to assure
theorderlysubdivisionoflandanditsdevelopment. Such ordinance shallbeadoptedby July 1, 1977."
Reading these statutes together with § 10.1-2109 makes clear the legislative intent to use all three
mechanisms to achieve the goals of the Chesapeake Bay Preseroation Act.
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A town is required to have a planning commission by § 15. 1-427. 1 of the Code of Virginia, which
provides that "[t]he governing body of every county and municipality shall by resolution or ordi-
nance create a local planning commission by July 1, 1976 .... " and § 15. 1-430(d), which defines
"municipality" to mean "a city or town incorporated under the laws of Virginia. " Section 15. 1-443
allows a town to designate its county's planning commission, with the consent of the governing body
of such county, to also serve as the planning commission of the town and gives it all the powers and
duties of a local commission for the town. It also authorizes the establishment of a joint local planning
commission with members from both communities.

The Chesapeake Bay Preseroation Act assumes that all Tidewater Virginia localities will comply
with such statutory requirements.

The towns do not have the staff to develop these plans and ordinances, with the responsi-
bility for doing so then falling to the county and the Planning District Commission. Some counties
have been unable to assist the towns, and the PDCs have staffing constraints which typically permit
assistance to only a few towns each year. In many of the towns the result of insufficient planning
and regulatory tools permits a land use applicant to merely obtain a building pennit from either
the county zoning office or town manager's office.

With these factors in mind, the Department provides the following guidance:

a. The Act clearly envisions the use of the customary vehicles for land use regulation
- comprehensive plans, zoning ordinances, and subdivision ordinances - as (he means of
implementing a local program under its authority. While jurisdictions outside of
Tidewater or the Chesapeake Bay watershed are not required to implement zoning, if
they desire to implement local programs they should use the common and statutorily-
recognized mechanisms for doing so.

b. In order to properly prepare and enforce a local program, a town must have a
means of doing so. Town planning commissions are the ideal choice, but in their
absence, a valid working agreement between the town and the surrounding county to
accomplish the same objective will suffice.

c. The Department will advise the Board, for the purpose of determining consis-
tency with the time requirements imposed by the Act or the regulations, to exercise
discretion when these determinations involve towns which are making good faith
efforts toward preparation and adoption of local plans and ordinances. Final consistency,
however, must be judged by the criteria established in the Act and the regulations,
including requirements for comprehensive plans and zoning and subdivision ordi-
nances.

5. How broadly - or narrowly - may local governments employ the authority granted by the
criteria in designating "other lands" as Chesapeake Bay Preservation Areas ?

Some local governments have expressed a desire to designate lands as Preservation Areas
which are not specifically referenced in the criteria. For example, one locality desires to include
floodplains (listed as a possible Resource Management Area) in the Resource Protection Area
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category. Others have proposed to include steep slopes with gradients exceeding 15 or 25 percent
or streams indicated on maps to be intermittent but proven in the field to be perennial in their
Resource Protection Area. Still others desire to designate all lands outside of the RPA as their
Resource Management Area.

In some localities there appears to be strong justification for designating the entire
jurisdiction based on the extent of sensitive natural resources and feahires. There may also be
administrative justifications, "equal protection" issues/ and a relationship to other local programs
that are consistent with the normal planning and zoning dedsion-making process. For instance/
the Vu'ginia Instihite of Marine Sdence (VIMS) proposed to the Board that the entire Chesapeake
Bay watershed within each Tidewater Virginia jurisdiction be designated a Preservation Area
because the entire watershed contributes to the water pollution load which enters the Bay. That
proposal was considered scientifically sound, but it was also considered that requiring such an
approach would exceed the Board's regulatory authority with respect to a cooperative state-local
program. However, a finding or determination by a locality that all the lands of the Chesapeake
Bay watershed have potential for causing significant water quality degradation could support a
designation of the entire watershed as a Preservation Area. The VIMS report to the Board could
be referenced as support for such a finding.

Since the Preservation Act Regulations are supplemental to other land use authorities, it is
important that they be integrated into the fabric of local land use regulations in a coordinated and
comprehensive manner. Because this integration process may blur the distinctions between
authorities extended to localities by the Preservation Act and its Regulations as well as other
programs/ it might be perceived that a local program is exceeding the authority of the Preservation
Act when, in fact, it is not. Such perceptions may occur where a locality plans to designate its entire
jurisdiction as a Preservation Area.

It should be noted that the Preservation Act Regulations are not responsible for the impacts
of other regulatory programs. For example, the Regzdations require that localities identify
sensitive wetlands/ but then direct land users and developers to the agendes that actually regulate
wetlands for the necessary permits prior to commencing land disturbance and construction. This
identification and designation process has the benefit of heightening a land user's or developer's
awareness that certain sensitive lands may call for careful evaluation and planning to ensure a
project's feasibility.

Regulatory requirements:

Resource Protection Areas shall consist of sensitive lands at or near the shoreline that have an
intrinsic water quality value due to the ecological and biological processes they perform or are
sensitive to impacts which may cause significant degradation to the quality of state waters. In their
natural condition, these lands provide for the removal, reduction, or assimilation of sediments,
nutrients, and potentially harmful or toxic substances in runoff entering the Bay and its tributaries,
and minimize the adverse effects of human activities on state waters and aquatic resources. Land
categories are directive.

Resource Management Areas shall include land types that, if improperly used or developed, have a
potential for causing significant water quality degradation or for diminishing the functional value
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of the Resource Protection Area. A Resource Management Area shall be provided contiguous to the
entire inland boundary of the Resource Protection Area. Land categories are suggested.

Land use regulation in RPAs is prescriptive; in RMAs it is conditional.

To the extent that a locality wants to designate "other lands" that do not have a clear nexus to the
Preservation Act Regulations, the locality will need. to support its decision with enabling authority
other than the Preseroation Act. Section 10. 1-2113 of the Preseroation Act provides that "[n]o
authority granted to a local government by [the Act] shall limit in any way any other planning,
zoning or subdivision authority of that local government. " For example, § 15.1-489 of the Code of
Virginia provides localities with broad authority to use zoning for the purposes of, among other
objectives, protecting "other lands of significance for the protection of the natural environment. . "
and ".. .surface water and groundwater."

Given these factors, the Department provides the following guidance:

a. Discretion afforded local governments in designating Resource Protection Areas
is limited to those lands exhibiting the intrinsic water quality protection values listed in
§ 3.2.A. Designation of "other lands" must be accompanied by a specific finding that the
lands in question meet the definition established in that subsection.

b. Discretion afforded local governments in designating Resource Management
Areas is much broader/ as the land categories are merely suggestive and the degree of
regulation to occur in that area is less restrictive. Nonetheless, designation of "other
lands" must be accompanied by a specific finding that the lands meet the definition
established in subsection § 3.3.A. A finding that all lands of the Chesapeake Bay
watershed have the potential for causing'lsignificant water quality degradation would
support a designation of the entire watershed within fhe locality as a Resource Manage-
ment Area. A similar finding for the remainder of the jurisdiction would have a similar
effect for the remainder of the jurisdiction.

6. Must Tidewater localities observe the inwlementation schedule set forth by the Act and the
reeulations ? Must the Re2iilations be made applicable and enforceable by September 20. 1990, or
is it sufficient that localities adopt ordinances that will not be made enforceable until the end of the
second 12-month period (September 20, 1991)? If localities do not properly comply with statutory
and regulatory deadlines, what action may the Department and or the Board take if localities fail
to show good faith ?

Some localities maintain that it is not possible for it to comply with this schedule. These
jurisdictions are currently updating their comprehensive plans and expect to complete that within
two years. Local planners have informed the Department that their governments are unwilling to
proceed with implementation of the criteria until the comprehensive plans and attendant zoning
changes are complete.
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Stahitory and regulatory requirements:

Section 2.2 of the Reguhitions requires that local governments must designate Chesapeake Bay Pre-
seruation Areas within twelve months of the date that criteria are adopted by the Board. Adoption
of the performance criteria must be concurrent with designation.

The Virginia Registrar of Regulations uses Webster's New Collegiate Dictionary. Eighth Edition,
as the standard for defining regulatory terms. That reference includes among its definitions of the
word "concurrent" the following: (1) "operating at the same time;" (2) "acting in conjunction."

Section 2.2.B. of the Regulations requires local adoption within 12 months of the adoption date [of
the Regulations] of "performance criteria applying in Chesapeake Bay Preservation Areas that
employ the requirements in Part IV. " (Emphasis added. ) The purpose of this provision is to begin
protecting water quality by requiring the use of the criteria in Chesapeake Bay Preservation Areas
as soon as such areas are required to be designated. This requirement is again stated in § 4.1. A:
"These criteria become mandatory upon the local program adoption date."

Final revisions to comprehensive plans, zoning ordinances, and subdivision ordinances must be ac-
complished not later than 24 months after Board adoption of the criteria.

As determined from discussions with the sponsor of the Chesapeake Bay Preservation Act, the leg-
islative intent was that locally adopted programs be enacted and made enforceable within 12 months
following Board adoption of the Regulations.

As expressed at public meetings, there was general agreement among members of the Chesapeake Bay
Local Assistance Board during development of the Regulations that local programs be implemented
so that the criteria were enforceable within 12 months following Board adoption of the Regulations.
The additional 12 months was allowed by the Board to allow local governments to amend related
ordinances and plans to make them consistent and the program comprehensive.

Subsection B of §2.2 does not require that the performance criteria be included in any particular
ordinance. The local government may make the criteria enforceable any way it chooses. However,
subsections C through G of § 2.2 contain more specific requirements for conforming the comprehen
siveplan, zonmgordinance, subdivisionordinance, erosionandsedimentcontrolordinanceandplan
of development process to the requirement of the regulation. Because changing these ordinances is
time consuming, and some communities felt they had to be amended in a certain sequence, an extra
year was provided for their amendment. Subsections D, E, and F require that within 24 months of
adoption of the Regulations, the zoning, subdivision, and erosion and sediment control ordinances
must require compliance with the criteria. Until that deadline, it is a local option as to what ordinance
a locality uses to require compliance with the criteria.

Section 10.1-2103.10 of the Act authorizes that Board to "Wake. administrative and legal actions to
insure compliance by counties, cities and towns with the provisions of the Act. Section 6.2 of the
Regulations concerns administrative proceedings, while § 63 concerns Board decisions on legal
action.
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Based upon these factors, the Department provides fhe following guidance:

a. The Department will continue to work with such localities in order to determine
and alleviate, if possible, obstructions to compliance with the Act and regulations.

b. Allocation of financial and technical assistance will be made to such localities

only after the needs of localities showing good faith efforts are met.

c. In the absence of good faith efforts, the Department will advise the Board to make
a finding of noncompliance after the time period for compliance has passed.

d. Upon the Board's finding ofnoncompliance, enforcement actions willbe initiated
by the Board as provided in § 6.3. of the regulations.

7. What limitations are placed on a locality seeking: to exercise the "state consistency"
provision in S 10. 1-2100 of the Act ?

The question at hand is whether a locality may prevent the development of a state facility
within its iurisdiction under this section.

Statutory and regulatory requirements:

Section 10.1-2100 of the Act requires "all agencies of the Commonwealth [to] exercise their delegated
authority consistent with water quality protection provisions of local comprehensive plans, zoning
ordinances, and subdivision ordinances when it has been determined that they comply with the
provisions of this chapter."

§ 4.5. of the regulations mitigates this provision somewhat by providing exemptions to certain
utilities and public facilities.

Based upon these considerations, the Department provides the following guidance:

a. Local authority to determine state agency consistency pursuant to § 10. 1-2114 of
the Chesapeake Bay Preservation Act is void until such time as the Chesapeake Bay Local
Assistance Board determines that the local program is in compliance with the Act and
Regulations.

b. The Department will continue to seek the assistance from the Council on the
Environment in ensuring that state projects are consistent with the Regulations.

10
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CHESAPEAKE BAY LOCAL ASSISTANCE DEPARTMENT
COMMENTS ON HOME BUILDERS ASSOCIATION OF VIRGINIA'S

PROPOSED MODEL ORDINANCE

BACKGROUND ON HOME BUILDERS ASSOCIATION OF VIRGINIA'S ORDINANCE

In July/ the Homebuilders Association of Vu-ginia CHBAV) issued its "Chesapeake Bay Pres-
ervation Ordinance. " While the Department is supportive of efforts to assist local governments m the
unplementation of the performance criteria, we wish to express concern about several provisions of the
HBAV Ordinance which we feel are inconsistent with the Act and Regulations.

The Department has devoted the majority of this information bulletin to provide comment on
those provisions of the HBAV Ordinance which confuse or contradict the requirements of the Act and
Regulations. These comments follow the structure of the HBAV Ordinance.

Section 1.2 - Purpose and Intent

1. The language in this section purports to be consistent with the Act and Regulations. However/
this section sets a goal of mmimizing pollution/ whUe the Act specifically calls for: the prevention
of any increase in pollution; the reduction of existing pollution; the protection of existing high-quality
state waters; and the restoration of all other state waters.

2. The section limits applicability of the ordinance to that portion of the lot or parcel within the
CBPA. While this may be consistent with the Regulations/ it is inconsistent with Section 2. 3.D
of the HBAV Ordinance which states that where a lot is partiaUy within an IDA/ the entirety of
the lot is subject to the IDA performance criteria. In addition, from a practical standpoint local
governments, property owners, and developers would likely find it difficult to administer or
comply with performance standards on only part of a lot or parcel.

Section 1.3 - Definitions

3. The HBAV ordinance omits a definition for "agricultural lands. " This omission could cause
conhision as to the meanmg of this term throughout the ordinance.

4. The definition for "best management practices" conflicts with the Regulations. The HBAV
languagereplaces"themosteffective/practicalmeans" with "thegreatestpractical technology."
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The definition for "Chesapeake Bay Preservation Area" references only the Act and not the
Regulations for authority in designating CBPAs. This makes it an incomplete citation.

The definition of "floodplain" limits designation to those areas identified by the Federal
Emergency Management Agency (FEMA). The FEMA maps may be less accurate and inclusive
than recent data/ especially where impervious cover in the watershed has increased.

The definition for "Intensely Developed Areas" has no reference to "concentrated" develop-
ment. There is the potential to mterpret this definition in a way which permits designation of
inappropriate areas for redevelopment. Moreover/ the definition does not appropriately limit
IDAs to areas specifically designated by the local governing body at the time of local program
adoption.

HBAV inserts a definition for "nontributary stream. " It would be more accurate to use the term
"intermittent stream/' since "nontributary" could be interpreted to indicate that the drainage
is not withm the Bay watershed.

The HBAV definition of "plan of development" does not connect the review process to the
assurance of water quality protection.

HBAV inserts "regional/public stormwater management fadlities" mto the "water-dependent
facilities" definition as structures which, as a matter of right, would be located withm the RPA.
This is not consistent with the Regulations.

Section 1.5 - Application of Ordinance

10. The provisions of this section amount to a blanket grandfathering clause. The provisions are
inconsistent both with the Regulations and with commonly held vesting analysis. These
provisions would m effect exempt all existing lots and parcels of record from the requirements
of the ordinance. The Regulations are to apply to any activity requiring a buildmg or land
disturbance permit within the Chesapeake Bay Preservation Area. Certain provisions of the
Regulations (such as buffer modification and reserve drainfield location) are specifically
designed to meet the size and shape conditions of existing lots and parcels. In addition/ the
Regulations contain provisions for granting exceptions from the requirements on the basis of
hardship.

11. The provisions of this section are also inconsistent because they would in effect exempt all
partially constructed as weU as existmg structures from the requirements of the ordinance. The
five-year pump-out requirement of the Regulations applies to all existing as well as future septic
systems. More importantly/ once the ordinance is adopted, existing land uses and structures
within the Preservation Area which do not conform to the ordinance must be viewed as non-
conforming.

12. The provisions of this section are further inconsistent in Ught of commonly-held vesting
analysis. The vesting of a use of land does not preclude the land owner from havmg to conform
to the new law to the greatest extent possible. In her letter to Sharon E. Pandak, Attorney
General Mary Sue Terry writes:
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...lam of the opinion that an owner must comply with the reserve drainfield and buffer
requirements on lots on which it is feasible to meet those requirements, even if the owner's
rights to the use of the property might otherwise be vested under a traditional vesting
analysis.

Section 2.1-CBPAs

13. The Regulations specify KPA non-tidal wetlands as having surface flow connection and being
contiguous to tidal wetlands or tributary streams. HBAV replaces "contiguous" with "adja-
cent" - a term which was considered in the public hearing phase and found to be less satisfactory
due to related rulings in case law. The term "contiguous" is considered stronger language
regarding the state of being in actual contact with or adjoining an object. The term "adjacent"
is defined with the emphasis on the fact of being nearby. Therefore, the use of "contiguous" is
clearly more consistent with the intent of the Regulations.

14. This section does not include "other lands" as a category ofRPA features. Therefore, it does not
leave a local government with flexibility to include other resources having a significant unpact
on water quality.

15. The HBAV ordinance mcludes "tributary streams" as RPA features. The Department consid-
ered the inclusion of tributary streams as RPAs during the regulatory development process, but
learned that local governments have no jurisdiction over subaqueous lands. The Common-
wealth of Virginia owns and regulates activities on subaqueous lands. Therefore/ inclusion of
tributary streams may be ultra vires.

16. The section would establish an RMA of a standard linear distance from RPA features with
additional area included where there are concentrations offloodplams and non-tidal wetlands
(connected by surface flow and adjacent to nontributary streams). While there is greater local
discretion in designating RMAs, the Regulations require that these designations be based on
consideration of several land features. The section presumes that a local government should
only designate a narrow band adjacent to the stream network. It precludes local designation
based on other RMLA. land categories and designation based on subwatershed boundaries. The
definition of RMAs as presented in this section is inconsistent with the Regulations.

Section 2.2 - Intensely Developed Area (IDA) Overlay

17. The section does not establish IDAs as areas where existing development is concentrated as of
the local program adoption date. Although essentially verbatim from the Regulations, subsec-
tions A, B/ and C are uimecessary as they represent gmdance for local governments/ not an
applicant.

Section 2.3 - Adoption of CBPA Map and Incorporation of CBPA and IDA Boundaries into Zoning
Ordinance

18. Subsection A places sole responsibility for site-specific delineation on the land owner. This may
be burdensome for individual lot owners. Local governments may wish to include a provision
for allowing the administrative authority to perform the delmeation where appropriate.
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19. Subsection D provides that where a lot is partially within an IDA, the entirety of the lot will be
subject to the IDA requirements. This provision is inconsistent with Section 1.2 of the HBAV
ordinance. This section dictates that the IDA boundary is to be based on either property lines
or the landward extent of the RMA. Extending IDA boundaries to the landward extent of the
RMA is inconsistent with the mtent of the Regulations unless the local government has des-
ignated IDAs in this way after determining an area meets the IDA criteria in the Regulations.
Site-specific IDA designation will typically not be necessary by the applicant because localities
are designating IDAs based on property lines in the majority of cases.

Section 3.1 - Allowed Development and Land Disturbances in RPAs

20. In Subsection B, the word "reviewed" should be replaced with "approved" to be consistent with
the Regulations.

Section 4.1 - General Provisions

21. In Section 4.1 A. (3)/ the reference to Section 4.3A should be changed to 4.3. All provisions of that
section apply to IDAs and redevelopment sites, whether in RPAs or RMAs.

22. Section 4. 1.A. (5) limits compliance with local erosion and sediment control ordmances to
"Development exceeding 2500 square feet of land disturbance... /' (my emphasis). This is
inconsistent with Section 4.2. 6. of the Regulations/ which requires that "Any land dishirbing
activity that exceeds an area of 2,500 square feet (including construction of all single family
houses, septic tanks and drainfields, but otherwise defined in Section 10.1-560 of the Code
of Virginia) shall comply with the requirements of the local erosion and sediment control
ordmance. " (my emphasis). "Any" land disturbance includes redevelopment, and the re-
quirement for single family houses septic tanks and drainfields needs to be added for
consistency/ since this goes beyond existing erosion and sediment control requirements.

23. No reference is made to Section 4. 2.5 of the Regulations requiring the minmuzation of
impervious cover.

24. No specific standards are provided for the general performance criteria addressing minunizing
land disturbance/ preserving indigenous vegetation, and minmuzing impervious cover. Without
specific requirements or standards it will be difficult to enforce these provisions.

25. No reference is made to the sUvicultural requirements of Section 4.2. 10 of the Regulations. The
exemption of silvicultural activities in the Regulations is based upon adherence to water quality
procedures prescribed by the Virginia Department of Forestry in its BMP Handbook. Since the
exemption is conditional, it should be included in the ordinance.

26. This section would require the Department's stonnwater management procedure to be "pro-
mulgated, " meaning that it would have to follow the regulatory development process and be
formally adopted by the Board. The Department's calculation procedure is not required to be
promulgated by the Act or the Regulations. The method was offered as technical assistance for
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the implementation of local water quality protection measures under Section 10. 1-2103 of the
Act. Further, the calculation procedure was made part of the Local Assistance Manual required
under Section 5.2 of the Regulations.

27. Section 4. 1.A(3)d should be amended as these options were directed at local governments and
not property owneis. Most local governments will choose option (i) in developing stormwater
management regulations to comply with the Act and Regulations. Retaining this language
should prove confusmg to an applicant or property owner.

28. The exemption for maintenance and alteration of existing stormwater management structures
does not appear to be subject to local determination as required by Section 4.2.8.b of the
Regulations.

29. The provision requiring a BMP maintenance agreement may not be stringent and specific
enough to be consistent with Section 4.2.3 of the Regulations. Since local governments must
ensure the long-term functioning of BMPs/ they must have the right to approve such agree-
ments.

30. The requu-ement for a conservation plan on agricultural lands does not specify compliance with
the Field Office Technical Guide which distinguishes water quality conservation plans from
other erosion oriented plans.

31. It should be clarified to whom evidence of all wetlands permits required by law shall be
submitted. The submittal of such evidence should be in conjunction with the required plan of
development process.

32. Subsection B references the Subdivision Ordinance, where Section 4.2.4 of the Regulations cites
Section 15. 1-491 (b) of the Code. This is not an appropriate substitution of references.

Section 4.2 - Additional Performance Criteria for RPAs

33. Subsection A establishes a legal standard (preponderance of the evidence) for meeting the
conditions of water-dependent development. This standard may be overly ambiguous/
particularly where the terms "minimum necessary" and "where possible" are involved. In
addition, the reqmred consistency with the local comprehensive plan is omitted.

34. The reference to Section 4.3A should be changed to 4.3 (all provisions of that section apply) and
the reference to "erosion and sediment control requirements" be removed, since they are not
addressed in that section. (See note 29 above.)

35. Subsection C omits the provision in the Regulations which allows local governments to require
water quality impact assessments QVQIAs) in RMAs when deemed necessary. This omits some
of the local discretion granted to local governments in the Regulations. Although local
governments have flexibility in establishing specific requirements for the water quality mipact
assessment, the Department believes that a threshold of "one acre of land dishirbance" is too
large for the minor water quality impact assessment.
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36. Subsection D(3) establishes "judgment by the applicant" as the primary standard for buffer area
reduction. This is not consistent with the Regulations and has the potential to open the
reduction process to unnecessary or inappropriate buffer reduction requests.

37. Subsection D(3) uses the term "reduce" instead of "loss" in relation to the buildable area. The
reduction of the buffer area wUl frequently affect the entirety of the buildable area. The relevant
consideration is whether the reduction of the buildable area constitutes a hardship. The intent
of the Regulations is to allow buffer modification on previously existing parcels where a
hardship is created.

38. Subsection D(4) does not require the re-establishment of the buffer area over time. This
provision might be most appropriate as a goal of the comprehensive plan. More importantly,
the Regulations state that development within IDAs maybe exempt from the buffer area. Through
the plan of development process/ the local administrator should determme appropriate buffer
area requirements on IDA lands. Buffer areas of fifteen or twenty feet may be necessary in order
to comply with the spirit and intent of the Regulations.

Section 4.3 -Additional Stormwater Management Performance Criteria for Redevelopment and IDAs

39. Both subsections A and B should have the words "water quality" added before the word
"BMPs". This is important to distinguish from BMPs that address water quaUty from those that
only address water quantity (volume/ peak flow, etc. )/ and is necessary for consistency with the
Regulations.

Section 5. 1 - Administrative Waivers

40. Subsection A does not specify whether or not expansions of nonconformities will be allowed.
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DRAFT Buffer Ecfuivalency

The Department has not finalized a buffer equivalency procedure, however/ the procedure described
below is one method under consideration. This is a revision of the procedure that was mailed to local
governments m October/1990. The followmg procedure was revised March 7, 1991.

Assume nutrients means phosphorous.

Step 1: Determine the pollutant load (L) generated by the drainage area of the buffer

L = 0.000047 (Ibs/in-ft) x annual rainfall (in) x lot width (ft)

This equation is derived by the following method:

Assume a maximum of 200 feet of overiand sheet flow can be handled by the buffer. [The 200-
foot maximum is established by the new state Erosion and Sediment Control regulations (VR
625-02-00), and is suggested as policy by both VDOT and ASCS-SCS. ] Multiply the average lot
width (see attached graphic) in feet by the 200-foot overland sheet flow factor and divide by
43/560 (sqft/ac) to determine the "drainage area" in acres. Let the average land cover condition
be 16 percent impervious and use the Simple Method to calculate the load generated by the
drainage area. Since the drainage area always includes dividing 200 by 43/560 and other
constants from the Simple Method/ the only variables are the lot width and annual rainfall.
Therefore, this procedure can be reduced to the above equation/ where L is in pounds.

Step 2: Determine the maximum load (R^) capable of being removed by the full buffer.

R^=Lx0.4

Multiply the load generated (from Step 1) by 0.40 (the removal rate dictated by the Regulations
for a full 100-foot buffer).

Step 3: Determine the actual load removed (R^ 10V t^le remaining, undisturbed buffer.

R^=LxEFF

Multiply the load generated (from Step 1) by the appropriate removal efficiency shown on the
next page.

Pfintsd on recyded paper
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Total Buffer Width (BW)

100 (no encroachment)
90 (10' encroachment)
80 (20' encroachment)
70 (30' encroachment)
60 (40' encroachment)
50 (max. encroachment)

Removal Efficiency (EFF)

. 40

. 37

.35

. 32

.30

. 25

Step 4: Determine the load removal requirement (RR) of an "equivalent" BMP.

RR=RMAX-RACT

The load removal requirement is the difference between the maximum load removal (from Step
2) and the load removal provided by the remaining buffer (from Step 3).

Step 5: Determine available BMP options.

Refer to Table 2 in AppencUx C of the Local Assistance Manual for pollutant removal
efficiencies of BMPs. Sometimes an additional (relocated) buffer width may be appropriate.

Step 6: Provide adequate BMP selection and design.

Site conditions may determine ultimate selection. Refer to Controlling Urban Runoff: A
Pratical Manual for Planning and Designing Urban BMPs by Thomas Schuler/ (Washing-
ton, D.C: Metropolitan Washington CouncU of Governments/1987)

Draft Buffer Equivalency Procedure Graphic
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Note - if lot widths at road (W2) and buffer (Wl) gready differ,
average lot width may be used: [(Wl) + (W2) / 2 = (Wavg) ]
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Redevelopment
What constitutes redevelopment? Is the term limited to the replacement of existing structures

or impervious surfaces at the same site, or does it extend to an entire parcel if part of the parcel has been
previously developed? May a proposed development be classified as a redevelopment if structures in
one comer of the parcel are razed and new stmctures are erected at an opposite cgmer?

Regulatory requirements:

Section 1.4 of the Regulations (Definitions) defines redevelopment as "the process of developing land that
is or has been previously developed."

Section 1.4 of the Regulations (Definitions) defines development as "the construction, or substantial
alteration of residential, commercial, industrial, institutional, recreational, transportation, or utility
facilities or structures."

Section 43. A of the Regulations states "[Hand development may beallowed [in RPAs] only if it (i) is water
dependent or, (ii) constitutes redevelopment. "

Section43. A.2states "Medevelopmentshillconformtoapplicablestormwatermanagementanderosion
and sediment control criteria in this part."

Section 4.3.B3 states "Medevelopment within Intensely Deoeloped Areas may be exempt from the
requirements of this subsection. However, while the immediate establishment of the buffer area may be
impracticable, local governments shall give consideration to implementing measures that would establish
the buffer in those areas over time in order to maximize water quality protection, pollutant removal, and
water resource conseruation."

Section 4.5. A of the Regulations states:
"1. Local governments may permit the contin ued use, but not necessarily the expansion, of any structure
in existence on the date of local program adoption. Local governments may establish an administrative
review procedure to wawe or modify the criteria of this part for structures on legal nonconforming lots
or parcels provided that:

a. There will be no net increase in nonpoint source pollutant load;

b. Any development or land disturbance exceeding an area of 2500 square feet complies with all
erosion and sediment control requirements of this part.

fljiitedonrecycfedpqier
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2. It is not the intent of these regulations to prevent the reconstruction of pre-existing structures within
Chesapeake Bay Preservation Areas from occurring as a result of casualty loss unless otherwise restricted by local
government ordinances."

The defmition of redevelopment in Webster's Ninth New Collegiate Dictionary is "the act or
process ofredevelopment;esp: renovation of ablighted area." Underatraditional view of redevelopment,
old, dilapidated or outdated structures (e. g. buildings or houses) and other impervious surfaces (e. g.
parking lots) are demolished and new structures built.

The intent of the Regulations is to allow redevelopment within RPAs so that areas where
existing development is concentrated may be renovated while improving the quality of water runoff
from these areas. However/ if redevelopment is allowed to mcrease the amount of impervious surface
in the RPA or reduce the width of an existing buffer area, water quality benefits can be lost. Clearly,
the purpose and intent of the Regulations is to site new activities and development outside of the RPA.

The definition of redevelopment, then, generally dictates that the process of redevelopment
occurs in the same location as the previous development. Under the Regulations/ this aspect of
redevelopment is important to clarify, particularly when the previous development only occurred on
a portion of a lot or parcel. Further, any type of development activity must adhere to the Regulations
to the extent possible. Ln redevelopment situations where it is possible to relocate structures out of the
RPA, this should be strongly encouraged to enhance the protection of water quality.

Based on a traditional view of redevelopment and the purpose and intent of the Regulations,
the following conditions should be present to constitute redevelopment as provided for in § 4.3.A of
the Regulations:

. The lot or parcel has been previously developed;

. The new structures and/or impervious siu-faces are in the same location as the previously existing
development;

. The proposed amount of impervious surface is similar to or less than previous development;

. RPA features are not further encroached upon and the width of the buffer area is not further
reduced.

To clarify fuAher, redevelopment is not:

. New construction (construction on previously undeveloped lots or parcels/ including infUl sites);

. Additions/expansions (enhancement of existing structures or other impervious surface, such as (1)
adding a Florida room to an existmg dwelling or (2) expanding an existing parking lot to increase the
number of parking spaces);

. Replacement (reconstruction of a pre-existing dwelling lost by fire);

. Relocation (renrtoval of existing structures and the construction of new structures on undeveloped
portions of a lot or parcel).
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Based on these factors, the Department proposes the following as guidance:

a. A proposed development of land constitutes redevelopment only when there is
observable, physical (not archeological) evidence of previous construction. The existence of
unpervious surface (asphalt, concrete, foundations, or other buildings or structures) gener-
ally means that the site has been previously developed.

b. Local governments should clarify conditions for redevelopment in their ordinances
or as policy.

c. Redevelopment must conform to all other local requirements, includmg zoning and
subdivision regulations. Local use restrictions imposed by the zoning district are not
superseded by classification as redevelopment.

d. Although redevelopment is permitted in Resource Protection Areas, it must comply
with all applicable performance criteria.

e. A redevelopment classification is established when the proposed redevelopment
will replace existing structures or impervious surfaces. The proposed redevelopment must
be shown to be in the same location as the previous development and have a similar (equal
or lesser) area of impervious surface. In no case should redevelopment encroach further into
the RPA.

f. Any redevelopment or portion of redevelopment which would increase unpervious
surface in the RPA should be treated as new development and must conform with all
performance criteria for new development.



Redevelopment Number 4

r

100-foot buffer boundary

NOT ACCEPTABLE
The redevelopment en-
croaches father into the
buffer area.

Edge of all other RPA feahires

c\
wm
11

^Q

ACCEPTABLE
The redevelopment reduces
the encroachment into the
buffer area.

Figure 1
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Buffer Areas
When is the buffer area, for the purposes of a proposed development, established? Does

shoreline acaetion and erosion affect the location of the buffer? Is it adjusted over time to reflect
physiographic changes in the shoreline? If a buffer is established for agriculhiral or forestal uses,
does the buffer automatically apply to a subsequent use or development?

Regulatory requirements:

Section 3.2.B.4 includes a buffer area of at least 100 feet in width as a component of Resource
Protection Areas.

Section 2. 2. A requires local governments to adopt a map delineating Chesapeake Bay Preservation
Areas.

Section 4.1. B provides for determining site-specific boundaries of Preservation Areas through the
plan of development review process.

Part IV. (Performance Criteria) applies to "any use, development, or redevelopment of land in
Chesapeake Bay Preservation Areas. " [§ 4.2]

Section 4.3.B applies a buffer area, or a combination of a buffer area and Best Management
Practices, to uses and developments adjacent to other RPA features.

Buffer area delineations should be treated much the same as floodplain delineations or other
zoning setbacks. Floodplains are typically revised when nahiral or man-made changes have
occurred (erosion or accretion) or when more detailed studies are conducted. Zoning setbacks are
determined on the basis of the local ordinance in effect at the time of development. Therefore, when
a property owner wishes to change the use of a property, expand an existing use, or redevelop, the
proposal must go through the plan of development process and the buffer area will be revised.
Although redevelopment is an allowed use in the RPA, redevelopment is not exempt from the
requirement of a plan of development process.

Based on these factors, the Department provides the following guidance:

a. Chesapeake Bay Preservation Area designation maps are planning tools for the
purpose of indicating general locations of Chesapeake Bay Preservation Areas.

( Pmted on lecyded paper
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b. The site-spedfic buffer delineation first occurs when a proposed use or devel-
opment occurs. Once the buffer area is established/ the buffer area does not change to
reflect any shoreline accretion or erosion unless the use of the property changes or
additions or alterations requiring governmental review are sought. At this time, as with
other ordinance requirements, the buffer area must be remeasured to meet the newest
standards. The Regulations specifically refer to limitations and conditions placed on
uses and development, which commence, in the case of development, with local approval
of zoning, subdivision, or site plan requests.

c. There is no requirement to delineate the site-specific buffer area prior to site
development No additional mapping or site delineation is required until governmental
approval is required. At that time, delineation of the existing features occurs through the
completion of the plan of development process.

d. Local governments, through existing authority, may place time limitations on the
approval of zoning, subdivision, site plans, and building permits. If no action occurs
and development permits lapse, updated delineation of the buffer area (as well as other
permits and applications) may be required by the local government.

e. Modified buffer areas for agricultural and forestry uses are not transferable to
development that may occur when the use is converted.



;h How t«x IVEeasure the Bttffer Area

1. Determine landward edge of RPA feahu-e:

a» Wetland - Perform wetland determination and delineation to establish landward extent ofRPA
wetland. Check with the local government office coordinating the plan of development review process.
In many cases, a local government representative might be able to help with the field delineation. In
other cases/ an environmental consultant must be contracted in order to adequately perform the
delineation.

]2» Tidal shore - Determine the landward extent of the mean high water level. In many cases/ this
determination can be made based upon observable evidence of the normal extent of mean high tide/
such as debris lines or abmpt changes in vegetation.

£t Tributary stream - Determine if the stream is an RPA tributary stream from the local
government office coordinating the plan of development review process. Determine from field obseryations
the edge of ordinary high water or edge of defined streambed.

2. Measure 100 feet horizontally from the edge of the RPA feature:

NOTE: To msure that the landward edge of the buffer area runs parallel to the edge of the RPA feature/
this procedure will have to be performed in at least two locations across the site. If the edge of the KPA
feature runs straight across the property with no curves or deviations, then a measurement taken at each
property line will be sufficient. However, if the edge of the RPA feature is curved or deviates m and/
or out, then measurements will have to be taken at each point of devation along its entire length to
establish an accurate line for the landward edge of the buffer area.

a» Flat slopes - Use a 25', 50', or 100' metal or fiberglass tape to measure a horizontal
distance of 100 feet. In cases where a 25' or 50' tape is used, several measurements must be made m order
to measure the full 100-foot buffer area. One person can do this task by staking down one end of the
tape at the edge of the RPA feature (A). Next/ mark the extent of the 25', 50', or 100' increment with
another tent peg or similar device.

100-foot buffer

j
Edge of RPA feahue
(tidal wetland/
nontidal connected
wetland, tidal shore/
tributary stream

area

Tent stake
.

Tape
Tent stake

r^ Ground surface (flat) I
Landward

edge of
buffer area

SIDE VIEW



How to Measufe tlie Bttffer Area

bt Steep slopes:

Page 2

In ahnost all cases, the land will slope uphill away from an RPA feature. Although it is possible
to measure horizontally uphill/ it is a difficult task for one person to accompUsh.

(1) When two people are available- Have one person stand at the bottom of the slope (A) and
hold a 25', 50', or 100' metal or fiberglass tape at waist level. The downhill person must also use a plumb
bob, carpenter's level or similar device to insure that the end of the tape is directly over (or plumb with)
the point at which the buffer starts. Mark that point with a tent peg or similar device. For the first
measurement, that point must be at the edge of the RPA feature. The other person should then walk
up the slope to a point where the tape can be held m a horizontal or level position near the ground. The
uphill person should mark this spot with a stake (B). In survey mg terminology this is called "breaking
chain." Move the tape forward to the new stake (B) and begin the "breaking chain" sequence again until
100 feet is marked off (C). hi some cases, smaller inarements may need to be measured to effectively
adjust to the change in grade or slope of the land; the steeper the slope/ the smaller the increment.

100'

Landward edge
of buffer area

Ground surface

(steep)

Ground surface^

(steep)

Edge RPA
feahire

SIDE VIEW
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(2) When oneperson is available - First, from the edge of the RPA feature, estimate a horizontal
distance of 100 feet up the slope. It is easier to determine the landward edge of the buffer area if a
horizontal distance greater than 100 feet is estimated at first, since the final adjustment to the buffer
width can be made by measuring downhill. Begin measuring downhill from the estimated landward
edge of the buffer area (A) by staking down the uphill end of the tape and proceeding downhill to a
point where you can comfortably hold the tape in a horizontal or level position. Mark this pomt on the
ground in the same manner as described on page 2 for when two people are available. Horizontally
measure the full 100-foot buffer area (A - F) and mark the point (F) with a tent peg or similar device.
Next, determine the horizontal distance from the measured edge of the buffer area (F) to the edge of
the RPA feature (G). This distance (F-G) will need to be adjusted at the estimated edge of the buffer
area (A). As shown m the graphic below/ this adjustment is made by measuring downhill from point
(A) a distance equal to the distance CF - G)/ which is 12' m this example. If the horizontally measured
100-foot buffer area goes beyond the edge of and into the RPA feature/ then the horizontal distance
beyond the RPA feahire will need to be adjusted at point (A) by horizontally measuring uphill an
equivalent distance.

f^ Extreme slopes or cliffs - When extreme slopes or cliffs are encountered, a certified land
surveyor may be required to achieve an accurate 100-foot buffer measurement. Check with the local
government office coordmating the plan of development review process. In most cases, a local
government representative should be able to provide additional information for buffer layout m such
extreme situations.

12'
<-»
(F-G)

20'

Adjusted 100-foot buffer area

<-Adjusted edge of the
100-foot buffer area

'Estimated edge of the
100-foot buffer area

Edge of RPA
feature

SIDE VIEW
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d* Wooded areas - Again, a 25', 50', or 100 ' metal or fiberglass tape can be used. However,
objects that restrict sightlines/ such as trees, will require adjustments in making horizontal measure-
ments. In such cases, make an initial horizontal measurement using the techniques discussed previ-
ously until a visual obstruction is encountered. Mark this mitial measurement with a tent peg or similar
device. Move horizontally, approxunately at a right angle (90 degrees), to the initial line of measure-
ment until another measurement sight line is found. Repeat this process until 100 feet is marked off.

100'

Landward edge
of buffer area

Edge of RPA
feafaire

TOP VIEW
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RPA Wetlands Designation
The inclusion of nontidal wetlands within the Resource Protection Areas is crucial and integral

to meeting the criteria in the Chesapeake Bay Preservation Act Regulations adopted by the Chesapeake
Bay Local Assistance Board. What is not completely clear to many concerned local governments and
citizens is the question of where the line should be drawn between those nontidal wetlands that must
be included within the RPA and other nonddal wetlands. Questions have been raised concerning the
definitions of "contiguous" and "connected by surface How" and the extent to which whole wetland
systems meeting those criteria at some point must be included in RPAs.

The Local Assistance Manual (hereinafter referred to as the Manual), citing §§ 3.2.B. 1 and 3.2.B.2
of the Regulations/ states the following:

The designation of Resource Protection Areas (RPAs) requires the inclusion of tidal wetlands,
as well as nontidal wetlands which are both contiguous and connected by surface flow to either
tidal wetlands or tributary(perennial) streams.

"Contiguous" is defined in Webster's Ninth New Collegiate Dictionary (established reference for
terms in Virginia regulations) as follows:

1: being in actual contact: touching along a boundary or at a point;... 3: next or near in time or sequence;
4; touching or connected throughout in an unbroken sequence.

Figure 1 is taken from the Manual. For the purposes of this interpretation, it is assumed to
Ulustrate a contiguous nontidal wetland that meets the federal definition of a wetland established m the
Federal Manual For Identifying and Delineating Jurisdictional Wetlands (.1989, or as amended), hereinafter
referred to as the Federal Manual. The fact that the wetland has been subdivided according to the U.S.
Fish and Wildlife Service National Wetland Inventory (NWD Classification system has no bearing on
the contiguity of the wetland community in question. The small isolated wetland in the illustration, on
the otherhand/ is not contiguous to the tributary stream but is separated by an area not classified as a
wetland.

The phrase "surface flow" is interpreted on page ffl-24 of the Manual as "actual ground satu-
ration or inundation. " "Ground saturation" means saturated to the ground surface. In plain language/
"surface How" means observable moisture on the ground surface. This is different from and more
exclusive than the hydrological parameter currently defined in the Federal Manual as mundation or
saturation "within 18 inches of the surface dependent on the soil's permeability. " In either case, the
required hydrological condition must exist for a week or more during the growing season. The length
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Section A - A'

L- TRIBUTARY STREAM

These nontidal wetlands must be mapped under
the Resource Protection Area (RPA) designation
since they are contiguous and connected by surface
flow to a tributary stream.

This nontidal wetland will likely be mapped under
PF01A j- the Resource Managment Area (RMA) designation

since it is an islolated wetland not connected by
surface flow to a tributary stream.

FIGURE 1
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of the growing season varies for different regions of Tidewater Virginia. Thehydrological "connection"
may by characterized by the flow direction - that is, the flow moves in the direction of the tidal wetland
or tributary stream.

Practically speaking, it may be difficult in the field to discriminate wetlands that meet the
hydrological connection required by the Regulations from the larger group that satisfy theFederal Manual
requirement/ depending on the time of year the delineation is performed. The best available maps
reflect the federal definition of wetlands. For that reason, local governments may have to rely on the
federal definition to make theu- initial designations of Chesapeake Bay Preservation Areas. However,
a landowner may request a reduction in the area of RPA wetlands on his or her property by presenting
site-spedfic information that reflects the more exclusive requirements of the Regulations.

Regarding the extent of RPA designation/ the point of delineation between those wetlands or
portions of wetland systems that are mandatory RPA features associated with perennial tributary
streams and optional wetlands associated with intermittent streams may be determined based on
1:24,000 scale USGS topographic quadranglemaps. These maps symbolize perennial streams as a solid
blue line and intermittent streams as a dotted blue line. Perennial streams have flow in them all the time/

not just during storm events or wet seasons. Optional field investigations of the streams in question
may yield different but more accurate classifications. Intermittent streams and their associated
wetlands are not required to be included in the RPA.

However, a wetland contiguous and connected by surface flow to an intermittent stream may be
designated as an RPA feature under the "other lands" provision m § 3.2.A.4 of the Regulations, if the
local government finds the particular wetland "has mtrinsic water quality value due to the ecological
and biological processes [it] perform[s] or [is] sensitive to impacts which may cause significant
degradation to the quality of state waters" (§ 3.2.A). These wetlands typically provide significant
groundwater recharge, flood control, and sediment and nutrient removal along with other values.

Figure 2 depicts a perennial stream with an intermittent stream running into it from the left side
of the diagram. If the intermittent stream and its associated wetlands are not designated as RPA, the
Department recommends the dividing point be based on the average width of the wetlands associated
with the perennial stream as determined immediately on either side of the juncture of the two streams.
A 100-foot wide vegetated buffer area must be included in the RPA landward of the RPA wetlands/
crossing the intermittent channel as shown.

A similar situation involves a headwater area as shown at the top of Figure 2, where a perennial
stream itself becomes intermittent in its upper reaches. Once again, the initial point of delineation may
be determined by examining the USGS map. If the intermittent area is not designated as RPA/ a 100-
foot buffer area miist be delineated along the dividing line/thus crossing the intermittent stream. As
in the previous case, if a question arises concemmg the accuracy of the point of delineation/ a field
investigation may be appropriate.

In conclusion/ the Department recommends that all wetlands should be considered for inclusion
within a Chesapeake Bay Preservation Area. Wetlands meeting the criteria established in § 3. 2 of the
Regulations as interpreted above, including association with perennial streams/ must be designated as
RPA features with a 100-foot vegetated buffer area located landward of those features as required by
§ 3. 2.B. 5 of the Regulations. Wetlands meeting the criteria in § 3.2 but associated with intermittent
streams may optionally be included in RPAs according to the best judgement of the concerned locality
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Optional nontidal RFA

Dividing line between mandatory and
optional KPA *

Optional nontidal RPA

100-foot Buffer**

Mandatory nontidal RPA

Legend

;;;^::^TT;::::^

- Mandatory nontidal RPA

I - Optional nontidal RPA

based on the average width of the wetlands associated with the perennial stream as detcmuncd immediately on either side of the juncture of the two streams.
* * the 100-foot buffer aiea is required landwaid of aU other mandatoiy RPA feanues and around all optional RPAs once designated by the locality.

FIGURE 2



i^-

s'\ >. s<s'm \s '.<;< '.~'f
.. <. . A'SSE VA -A S^-sSSSS-, SS%S

nf rmaticn
i»;8^s^.

March, 1991

CteNpMfayS^
s!!Sis^

Number 7

BMPs In Resource Protection Areas

Can water quality best management practices be built in Resource Protection Areas?

Regulatory Requirements:

Sections 4. 2.8-a. l and 4. 2.8.a.2 of the Regiilations state:

"The following stormwater management options shall be considered to comply vnth [the stormwater
management criteria] of these regulations: (1) incorporation on the site of best management practices that
achieve the required control [and] (2) compliance with a locally adopted regional stormwater management
program.

[A] combination of a buffer area not less than 50 feet in width and appropriate best management practices
located landward of the buffer area ... at least the equivalent of the 100 foot buffer area may be employed
in lieu of the 100 foot buffer.

Exceptions... may be granted, provided that: (i) exceptions to the criteria shall be the minimum necessary
to afford relief, and (ii) reasonable and appropriate conditions . .. shall be imposed as necessary so that
the purpose and intent of the Act is preserved."

This issue concerns structural water quality best management practices (BMPs). Could
structural water quality BMPs be classified as water-dependent facilities and therefore be allowed by
right in an RPA (as provided for by § 4.3-A. i)? The Regulations define water-dependent facilities as
those "that cannot exist outside of the [RPA] and must be located on the shoreline by reason of the
mtrmsic nature of its operation " [§ 1.4, emphasis ours]. BMPs can exist outside of the RPA. Most do
not require flowing water to properly function/ nor do they depend on the water bodies they are
designed to protect. These generalities clearly make BMPs non-water-dependent.

Just as for any other structure, the Regulations clearly allow for the placement of BMPs in the
landward 50 feet of the buffer with appropriate equivalency measures [§ 4. 3. B. 1].

But what about putting BMPs in the "seaward" 50 feet? Here again/ as with any otherproposed
disturbance, an exception must be granted for any disturbance in the seaward 50 feet of the buffer.
Poor candidates for such an exception are small/ struchiral on-site water quality BMPs not a part of an
approved stormwater management (SWM) program. Those BMPs generally only provide a small scale
benefit/ usually just for the site in question. On the other hand, large regional facilities provide the best,

Pmtedooiecydedpapef
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most cost-effective stormwater management for the watershed. Localities with an adopted regional
SWM program may wish to modify then- exception procedures for these regional facilities/ particularly
if the following conditions apply:

a. Facilities must be part of a watershed stormwater management plan and program.
That program should consider environmentally sensitive features and mmimize
negative impacts through careful site selection. Where possible, facilities should be
located outside of Resource Protection Areas.

b. A water quality impact assessment is required for each facility.

c. All other performance criteria must be met, including but not limited to: wetlands
permits must be obtamed; non-essential elements (such as maintenance sheds) must
be outside of RPAs; and vegetation removal and vehicular access must be kept to a
minimum.

Note: For F^ 90-91, CBLAD awarded $50,000 to the Northern Virginia Planning District Commission
to study this issue, specifically/ the impacts ofon-site and regional BMP strategies on wetlands.
Several items are planned as a result of that study: a list and sequence of required permits; a
matrix identifying location for replanting/ water depth requirements/ soil bed preparation
requirements/ density of plants/ planting schedule/ and special maintenance or plant establish-
ment requirements; and an outline to help site designers and local governments focus on the site
specific issues this study predicts will be typical.
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Agriculture Buffer Area Requirements
For a farmer to be permitted to reduce the buffer area to a 25-foot width, must he implement all

three water quality protection elements (erosion control, nutrient management, and pest management)
of his SoU and Water Quality Conservation Plan that has been auoroved by the local Soil and Water
Conservation District (SWCD), or must he unplement only that portion of the plan that demonstrates

buffer equivalency?

Answer:

For an agricultural field adjacent to a buffer area/ the buffer may be reduced to a 25-foot width
if (1) all three water quality protection elements of the SWCD-approved conservation plan for the field
are implemented/ and (2) it can be demonstrated that, in the opinion of the SWCD Board, buffer
equivalency is achieved.

Regulatory Requirements (§§ 4.2.9, 4.3.B.4):

Land upon which agricultural activities are being conducted, including but not limited to crop
production, pasture, and dairy and feedlot operations, shall have a soil and water qiiality conservation plan. Such

a. plan shall be based upon the Held Office Technical Guide of the U..S. Department of Agriculture Soil
Conservation Service and accomplish water quality protection consistent with the Act and. these regulations.
Such a phn will be approved by the local Soil and Water Conservation District by January 1, 1995.

On agricultural lands the agricultural buffer area shall be managed to prevent concentrated flows of surface water
from breaching the buffer area and noxious weeds (such as Johnson grass, hidzu, and multiflora rose) from
invading the buffer area. The agricultural buffer area may be reduced as follows:

... &. To a minimum width of 25 feet when a soil and water quality conservation plan, as
approved by the local Soil and Water Conservation District, has been implemented on the
adjacent land, provided that the portion of the plan being implemented for the Chesapeake Bay
Preservation Area achieves water quality protection at least the equivalent of that provided by the 100 foot
buffer area in the opinion of the local Soiland Water Conservation District Board. Siich plan shall be based.
upon the Field Office Technical Guide of the U. S. Department of Agriculture Soil Conservation Service
and accomplish water quality protection consistent with the Act and these regulations... (emphasis
added).

Piinted on lecycled paper
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The Department of Conservation and Recreation (DCR), Division of Soil and Water Conserva-
tion (DSWC), the state agency administermg the agricultural requirements of the Regulations through
inter-agency agreement with CBLAD, sent a guidance letter dated September 17, 1990 to the Chairmen
of all Tidewater SWCDs that states:

"In order to comply with the intent of the Act, Soil and Water Conservation Districts should require that
soz7 and water quality conservation plans meet the following standards before granting district approval.

(The standards are then set forth to address; Soil Erosion Control/ Nutrient Management/ and
Pest Management, with specific considerations listed for each element.)

".. .The complete implementation of a District approved soil and water quality conservation plan will
provide a level of protection equivalent to a 100 foot buffer. Landowners which hive such a management
system in place should be allowed to reduce their buffer to 25 feet."

Implementation of all water quality protection elements is especially important regarding
dissolved pollutants that may leach into streams from groundwater. The erosion control element
calculations may demonstrate equivalency regarding removal of pollution from surface runoff.
However, research has indicated that a significant amount of nutrients and other dissolved pollutants
get into groundwater. Current research indicates that shoreline buffers, particularly wooded buffers/
provide significant uptake or conversion of nutrients in groundwater. By reducing abuffer but not also
implementing nutrient and pest management practices, a farmer effectively ignores these groundwater
losses. Since the reduced buffer (typically not wooded) absorbs less nutrients/ groundwater pollution
is more likely to end up in nearby streams.
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"Equivalent" Stormwater Management Programs
Is there more than one way for a locality to implement the stormwater management provisions of the
Reeylations? What are the options?

Regulatory requirements:

§ 4.2.8 Stormwater management criteria which accomplish the goals and objectives of these regulations. For
development, the post-development nonpoint source pollution load shall not exceed the pre-development load based
upon average land cover conditions. Redevelopment of any site not currently served by water quality best management
practices shall achieve at least a 10% reduction ofnonpoint source pollution in runoff compared to the existing runoff
load from the site.

a.The folhwing stormwater management options shall be considered to comply with this subsection of these
regulations:

(l)Incorporation on the site of best management practices that achieve the required control;

(DCompliance with a locally adopted regional stormwater management program incorporating pro-
rata share payments pursuant to the authority provided in § 15.1-466(j) [recodificed as § 15.1-466(10)] of the Code of
Virginia that results in achievement of equivalent water quality protection;

(3)Compliance with a state or locally implemented program of stormwater discharge permits
pursuant to § 402(p) of the federal Clean Water Act, as set forth in 40 C.F.R. Parts 122, 123, 124, and 504, dated
December 7, 1988;

(War a redevelopment site that is completely impermous as currently developed, restoring a
minimum 20% of the site to vegetated open space.

Yes. The Regulations allow for several mechanisms to comply with stormwater management
(SWM) provisions. The most common approaches wiU be for localities to require on-site controls [§ 4.2.8.a
(l)]or compliance with a regional SWM plan [§ 4. 2.8.a(2)]. A regional plan may require a combmadon of
on-site controls in addition to regional-sized facilities. WhUe § 15.1-466(10) of the Code of Virgmia speaks
to monetary contribution, the more important mformation provides guidance on the content of regional
programs: (1) the locality must establish the program; (2) a plan (usually including a cost estimate) must be
developed; (3) all new development in the program area must comply; and (4) individual participation is
limited to theu- proportional contribution of the pollution load.

Several different computational methods can be used to determine the pollutant removal require-
ments of on-site controls. The Guidance Calculation Procedure in Appendix C of the Local Assistance
Manual is just one method. Several Northern Virginia localities have proposed to modify calculations used
in the Occoquan watershed program. Some of those same localities will require a straight percentage
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actual oercentaee will De Dasea on exisung ana proposea lana use.

in James City County. Nested in a regional stormwater management program are requirements for
structural best management practices on every site based on a point system.

As another alternative/ localities may adopt the state Stormwater Management (SWM) Regulations
[VR 215-02-00] along with any additional provisions necessary to comply with the water quality reqmre-
ments of the Preservation Act and Regulations. In some watersheds, no additional provisions would be
required. In other watersheds, some sites may have to provide more control than the water quality
requirements specified m the state SWM regulations.

No matter which option a locality chooses, the locality will be required to show how its SWM
proposal wUl "accomplish the goals and objectives of [the] regulations" [§ 4.2.8]. The analysis for each
locality will be different because of unique land use patterns. Where staff time permits/ CBLAD in
coordination with DCR staff will help a locality prepare such an analysis.

Why don't the state Stormwater Management Regulations and the Chesapeake Bay Preservation Area
Designation and Management Regulations have the same water quality reqmrements?

The objectives of the Chesapeake Bay Preservation Act and the Stormwater Management Act are
similar. The Chesapeake Bay Local Assistance Department has been charged with encouraging and
promoting the prevention of any increase in pollution and the reduction of existing pollution. The
Department of Conservation and Reaeation has been given the responsibility of establishing minimum
design criteria for measures to control nonpoint source poUudon and localized flooding. The Stormwater
Management Act regulations are a local option for all Virginia localities, while the Preservation Act
regulations are mandatory for Tidewater localities.

The regulations take different philosophical approaches to water quality controls. The Preservation
Act regulations focus on a performance standard. The amount of control necessary is dependent on the
proposed use of the site and the land cover conditions witMn that watershed and is calculated based on the
annual pollutant load. In some instances, structural measures may not be required. The regulations
implementing the Stonnwater Management Act use a "first flush" for water quality protection and establish
performance criteria for three types of stormwater management controls. Structural controls are generally
required on every site.

The Stormwater Management Act regulations are administered by the Department of Conservation
and Recreation's Division of Soil and Water Conservation (DSWC). CBLAD and DSWC are working on
solutions to reconcile the different water quality criteria used by the two departments. The issue of
stormwater quality reqi iirements is receiving significant attention from the Preservation Act Program Study
Group appointed by the Chesapeake Bay Local Assistance Board to evaluate the regulations and current
program implementation.

Localities are encouraged to keep abreast of this recondliadon process. After certam basic elements
have been discussed by the two agencies, we will ask for local government and other public comment. In
addition, future bulletins will be issued to keeps localities abreast of our progress in resolving this matter.
Comments may be sent at any time to either department.

Note: This bulletin has been developed jointly by the ChesapeakeBay Local Assistance Department and the Department
of Conservation and Recreation.
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November, 1992 Number 10

Buffer Area Modifications
Can the minimum 100-foot buffer area required under the Reeulations be reduced to a uniform width of
50 feet as lone as best management practices are implemented that urovide equivalent water quality
protection?

No, the landward 50 feet of the 100-foot buffer area may be reduced only the minimum amount necessary
to site a water quality BMP or, on lots or parcek recorded prior to October 1, 1989, to provide a reasonable
buildable area for a principal struchire and necessary utilities. Any other buffer reduction is only permitted
through an exception granted by the local government.

Regulatory requirements:

§ 4.3.B of the Regulations allows buffer area modifications within the landward 50 feet as long as the
following specific conditions are met: (i) appropriate best managementpractices (BMPs) must be employed
landward of the remaining buffer area; (ii) the BMPs employed must achieve water quality protection/
pollutant removal, and water resource conservation at least the equivalent of the 100-foot buffer area; and
(iii) the applicant must comply with the additional performance criteria m subdivisions 1 through 4 of
§4.3.B.

hi particular, § 4.3.B.1 states that vegetation may be removed from the buffer area only to provide
for reasonable sight lines/ access paths, general woodlot management, and best management practices.
Also, § 4.3.B.2 of the Regulations allows buffer modifications on lots or parcels recorded prior to October 1,
1989 in the landward 50 feet without employing water quality BMPs/ but only the miiumum amount
necessary to achieve a reasonable buildable area for a principal structure and necessary utilities.

The Local Assistance Manual (pp. IV-46/ IV-50, and IV-51) provides further quidance on this issue,
as follows:

Once the Buffer area is established, the Regulations -provide for certain modifications to the composition of the
buffer area in order to maintain its long-term functional quality and accommodate personal use. In situations
where modifications are necessary in the buffer area, the Regulations set out additional performance criteria
that shall apply, (emphasis added)

# # #

In certain instances, the hindward fifty feet of the buffer area may be used for the installation and maintenance
of best management practices appropriate for the site. The buffer width may be reduced with the use ofBMPs
under two different circumstances:

. The developer needs to install BMPs in the landward 50 feet of the buffer as -part of a BMP system thit
satisfies the stormwater management criteria for the entire development; (Note: this assumes that
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locating a BMP in the buffer is the best, or perhaps/ only solution based on topographic or soil
limitations).

. The lot or parcel owner needs additional area for building on the lot or parcel.

# # #

Buffer modifications should only be considered for situations where availabk site area is at such a minimum
that it would preclude site development.

Therefore, (he Department interpretation of the Regulations regarding buffer modifications is:

a. Encroachments can be allowed in the landward 50 feet of the buffer area where
necessary for fhe installation of BMPs. Such buffer modifications can be allowed only if the
water quality BMPs and remaming buffer area together achieve pollutant removal equiva-
lent to the full 100-foot buffer area. Subdivisions 1 through 3 of § 4.3.B in the Regulations
provide for some other allowable buffer modifications that do not require equivalency.
Subdivision 4 of § 4.3.B provides for buffer modifications on agriculhu-al lands with certain
conditions as long as equivalency is met

b. On lots or parcels recorded prior to October 1, 1989 encroachments are allowed into
the landward 50 feet only the minimum amount necessary to achieve a buildable area for a
principal structure and necessary utilities. When determinednecessary by the local govem-
ment/these modifications can be allowed without requiring implementation of water
quality BMPs.

c. Any other request for buffer area encroachment should be considered on a case-by-
case basis through the local government exception process. In many localities this would be
accomplished through an administrative review by the local government's designated
review authority. Appeals of those decisions are usually heard by the local Board of Zoning
Appeals, Planning Commission, or other locally designated review board.

ROAD

BuUding Setback-|

100-Foot Buffer

50-Foot Buffer

7\ \. <1<S. ^ xx^

Additional Buffer
Area Established

Area needed for
buffer encroadunentl

WATER

The buffer area is never reduced, across the entire lot, only in the area necessary for encroachment.
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Silvicultural Operations in Chesapeake Bay
Preservation Areas

Are silvicultural operations in Chesapeake Bay PresCTvation Areas (CBPAs) exempt from local CBPA
ordinance requirements? Who is responsible for overseeing silviculh. iral operations m CBPAs? What local
CBPA ordmance reauirements are aDplicable to silviculhiral operations if thev are not exempt?

Silviculhiral activities in Chesapeake Bay Preservation Areas are exempt from the local Bay Act require-
ments only if they adhere to the water quality protection procedures prescribed by the Department of
Forestry (DOF) in its "Best Management Practices Handbook for Forestry Operations."

Regulatory requirements:

§ 4.2.10 of the Regulations charges the DOF with the responsibility to oversee and document the
installation of silvicultural best management practices. Following site inspections, the DOF foresters will
notify local governments when they determine that silvicultural operations are not adhering to the
guidelines. Once the DOF notifies a locality of a violation, the locality must enforce the CBPA ordinance
requirements. Landowners are legaUy responsible for such violations and correction of any problems
associated with them.

Once a locality has been notified of a violation, the only CBPA ordinance requirements that would
apply are the buffer area criteria. The CBPA ordinance requirement for erosion and sediment controls (ESC)
on land distiu-bances greater than 2,500 square feet is not applicable because silviculhiral operations are
exempt as a land disturbing activity under the state ESC law and associated local ESC ordinances. The plan
of development review requirement and the rest of the CBPA ordinance performance standards are not
applicable because they are tied specifically to development and/or land disturbance.

§ 4.3.B of the Regulations states:

To minimize the adverse effects of human activities on the other components of the Resource Protection Area,
state waters, and aquatic life, a 100-foot buffer area of vegetation that is effective in retarding runoff, preventing
erosion, and filtering nonpoint source pollution from runoff shall be retained if present and established where
it does not exist.

Complying with the buffer area requirements means that the landowner would have to establish
and revegetate, if necessary, the full 100-foot wide buffer area along all waterbodies designated as Resource
Protection Areas (RPAs) by the local government.

One of the silviculhu-al best management practices (BMPs) applicable along aU perennial streams
is the streamside management zone (SMZ). The SMZ is sunilar to the CBPA buffer zone although it is
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typically only 50 feet wide and can be partially harvested. If a CBPA violation occurs, vegetation removed
from an SMZmustbereplanted. Although planting should be done for all layers of the vegetation strata
disturbed (overstory/ understory, shrub and groundcover), initial revegetation efforts should concentrate
on soU stabilization as well as overstory tree replacement.

Many areas of a site may be logged without disturbing the ground layer (root mat, leaf and organic
material). However, if the ground layer m the buffer area has been dishrrbed, the bare soil should be
temporarily stabilized as fast as possible. It is critical that some type of fast growing ground cover (typically
grasses) be established quickly to help slow sediment and nutrient movement into adjacent waterbodies.

In cases where vegetation has been disturbed within the 100-foot buffer area, the landowner is
required to return the disturbed portion of the buffer area to a stabilized soU condition and/ as dose as
possible, to its natural condition prior to logging. The site stabilization and revegetation procedure must use
proven techniques from either the Forestry Best Management Practices for Water Quality in Virginia or
Viremia Erosion and Sedunent Control Handbook.

The stabilization and revegetation procedure should be detailed in a written plan developed by the
landowner. The Department recommends that the plan be submitted to the local government within 15
working days following local government notification to the landowner that a violation has occurred. The
Department also recommends that local government representatives coordinate with local DOF personnel
to review the plan for compliance. A meeting may be held with the local government representative, the
landowner/operator, and the DOF to clarify the requirements of the plan.

. Stabilization and Revegetation Plan Framework

The purpose of the written plan is to adequately address how the stabilization and revegetadon
procedure wUl take place. Specifically, a well written plan would include the following:

1. General hiformation:

A. Landowner Name, Address/ and Phone Number
B. Logger or Firewood Cutter Name/ Address, and Phone Number
C. Location and Date of Disturbance
D. Size of Disturbance (to the nearest 0.1 aae)
E. Site Information

(1) Name of stream or waterbody dishirbed
(2) Soil type/erosion potential
(3) Vegetation profile mduding number and type of overstory and under-

story spedes disturbed and approximate age
(4) Types of disturbance and acreage or Uneal feet of each type

2. Remedial Action Plan:

This section should encompass all necessary stabilization and revegetation actions for any disturbed
areas within the 100-foot buffer area. A first priority would be to minunize any additional soil disturbance
m the completion of this work to avoid sedimentation of the water course. Specifically, the plan should
address the following:

A. Removal of logging debris, if any, from watercourse in compliance with 'Debris m
Stream Law," §§ 62.1-194.1 and 62.1-194.2.
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B. Stabilization of all ruts, skid trails/ haul roads/ and bare soil areas within the buffer area
using water control struchires, seeding, and other BMPs with appropriate fertilization,
limuig, seeding, and mulching practices. If appropriate, silt fencing, inulching and
excekior blankets should be used to stabilize critically eroding areas.

C. Revegetation of all disturbed areas mduding initial soil stabilization and overstory ta-ee
replacement as weU as long tenn revegetation of all layers of the vegetation strata
(overstory, understory, shmb, and groundcover). Use of locally grown native vegeta-
tion similar to the species removed or those indigenous to the area should be encour-
aged. Trees should be planted at the rate and size specified by the local government.
Protective measures such as tree shelters should be used.

D. A maintenance schedule to evaluate the stabilization and revegetadon procedure and
ensure its effectiveness. This should stress keeping people out of the buffer area until
the vegetation is established.

E. Cost of the stabilization and revegetation procedure.

The landowner will be notified in writing, after coordination and review by the local government
and the DOF whether the stabilization and revegetadon plan has been approved or denied, including
recommendations for correctmg any deficiencies in the proposed plan. Implementation should occur
immediately upon approval of the stabilization and revegetadon plan by the local government.

Many local government CBPA ordinances require replacement trees to be a minunum size of three
and one-half inches caliper at the time of planting. However/ planting trees this size may cause more
disturbance than has already occurred. Also, smaller caliper trees planted at a greater ratio to those removed
may have a greater chance for survival in these cases. Therefore, local governments may wish to waive or
grant exceptions to the tree size and replacement ratio requirements in their CBPA ordinances and use the
DOF recommended size and ratio in silvicultural situations.

The local government should require that a maintenance agreement be signed by the landowner to
ensure the effectiveness of the stabilization and revegetation effort. This agreement should include
provisions for keeping people and equipment out of the buffer area and for long-term establishment and/
or re-establishment of vegetation in the buffer area.

A completion letter should be written to the landowner by the local government following
notification by the DOF of successful site stabilization.

This two-part framework will allow efficient and effective site remediation to occur while allowing
flexibility to work within the existmg natural system.
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Agricultural Activities Within Resource Protection Areas

What agricultural activities do the Regulations allow in Resource Protection Areas? Are ponds used
for agricultural purposes allowed in Resource Protection Areas?

Agricultural activities are not allowed by right m the buffer area component of Resource
Protection Areas (RPAs). However, certain agricultural activities are allowed m other components of
the RPA as long as they comply with all other state, federal/ or local programs. Examples include prior
converted and/or farmed wetlands where cropping is allowed to continue on nontidal wetlands that
were drained and cropped prior to December 23, 1985. On these fields the buffer area is established at
the edge of the field closest to the water.

Ponds used for agricultural purposes/ as well as other agricultural activities, are not permitted
in the buffer area. However, the buffer area can be modified in accordance with § 4.3.B.4 of the
Regulations and agricultural activities may be conducted up to the edge of the modified buffer. The
Department has also provided guidance that livestock grazing maybe allowed m pastured buffer areas,
provided that the buffer area performance criteria in § 4. 3.B of the Regulations are maintained.
Otherwise, any agricultural activity that does not qualify under one of the provisions listed below,
including a pond, must receive an exception from the local government before it can be allowed m the
unmodified portion of the buffer area.

Regulatory requirements:

Section 4. 3. A of the Regulations prohibits development activities other than water-dependent facilities
or redevelopment from occurring in the RPA.

Section 4.3.5 of the Regulations requires a 100-foot buffer area of vegetation effective in retarding runoff,
preventing erosion, and filtering nonpoint source pollution from runoff to be retained if present and
established where it does not exist.

Section 4. 3.B. 1 of the Regulations allows vegetation to be removed from the buffer area only to provide
for certain activities, including access paths, general woodlot management, best management and
shoreline stabilization practices.

Section 43. B.4 allows the agricultural buffer area to be reduced to 50 feet if a best management practice
approved by the local Soil and Water Conservation District Board is implemented on the adjacent land,
and to 25 feet if a Soil and Water Quality Conservation Plan approved by the local Soil and Water
Conservation District Board has been implemented on the adjacent land.
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development or otherwise changes use.


